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RFETS ECOC SCREENING PROCESS

A. DATA USES AND ERA OBJECTIVES

The functions of Superfund baseline ERAs are to (EPA 1994):
(1) "document whether actual or potential risk exists at a site;

(2) screen the contaminants present at a site for those that might pose an
ecological risk, thereby focusing further efforts; and

(3) generate data to be used in evaluating clean-up options.”

In order to support these functions, the objectives of the ERA include:
Identify the ecological receptors potentially at risk;

Estimate exposure of receptors to PCOCs and the risk associated with the
exposures; _

Characterize existing impacts at the appropriate level of biological
organization;

Characterize the overall ecological risk resulting from existing impacts and
estimated exposures;

Provide information necessary to evaluate benefits and costs of remedial
alternatives '




RFETS ECOC SCREENING PROCESS

Woman Creek and Walnut Creek ERAs are largely "source driven" (Suter 1993)
in that known or suspected contaminant source areas have been identified, but
there were no overt signs of ecotoxicological stress that could be attributed to
contaminants.

The initial phase of the ERAs needed to focus on identifying chemical
contaminants that were present at potentially ecotoxic concentrations.

More than 170 potential chemicals of concern (PCOCs) had been identified from
the RFI/RI activities in operable units 1, 2, 5, 6, 7, 10, and 11.

An effective means was needed for screening the PCOCs to determine which
were present at potentially ecotoxic concentrations

The specific objectives of the ECOC screening process:

Perform screening-level exposure and risk calculations for potential
chemicals of concern (PCOCs) to determine which PCOCs are present at
potent/ally ecoloxic concentrations and those that represent negllglble orde
minimus, ecological risk.

Identify the chemicals, environmental media, and geographic areas that
contribute most to risk for a given receptor or group. .

Identify ECOCs for which further analysis is needed to refine risk estimates
or to help establish remediation strategies. -




RFETS ECOC SCREENING PROCESS

B. APPROACH, SCOPE, AND OVERVIEW OF METHODS

1.

Receptors/pathways

Conceptual exposure models were developed based on the nature and
distribution of PCOCs in abiotic media.

The conceptual model identified potential exposure pathways and the types
of ecological receptors that might be exposed to PCOCs.

Representative receptor taxa were identified to represent functional groups
in preliminary exposure and risk estimates. Candidate receptor species and
life history characteristics were identified in Technical Memorandum No. 2 -
Sitewide Conceptual Model

Data acquisition and cleanup

A database was obtained from RFEDS that included all abiotic and biotic
samples used in RFI/RI "nature and extent" evaluations. Only data from:
samples collected after December 31, 1989 was used. Data were subjected
to a uniform "cleanup” routine to ensure that exposure estimates were
comparable among source areas and operable units.

Data aggregation

Under an agreement with EPA and CDHPE, ERAs would be performed on

a watershed scale. The ERA study areas include all or parts of 7 operable
units and many individual hazardous substance sites. In order to make the
ERA results more useful assigning risks to specific OUs, IHSSs were
grouped into sixteen ERA source areas. to aid in identifying areas with the
greatest risk. Source area boundaries were identified, in part, based on
abiotic and biotic sampling locations in the area.

Data from sample locations within each source area were used in estimating
exposure point concentrations. In most cases, a 95 percent upper
confidence limit of the mean (UCL,.) was calculated for each PCOC in each
environmental medium. The UCL, values were calculated using one-tailed
procedure (Gilbert 1989) and assuming normal distributions.

In some cases, the maximum detected concentration reported was used at
the exposure point estimation ' :




Conceptual Exposure Model for Receptors

Species Exposure Routes Exposure Points
Limiting Species
Preble’'s meadow jumping mouse Ingestion Surface soll
Surface water
Vegetation
Terrestrial arthropods
Inhalation Air in burrows
American kestrel Ingestion Surface soll

Small mammals
Terrestrial arthropods

Great blue heron Ingestion Surface water
Sediment
Fish

Mallard ‘ Ingestion Surface water
Sediments
Fish
Benthic macroinvertebrates
Vegetation

Vegetation Direct Contact Subsurface soil

Aquatic life Direct Contact Surface water
Sediment

Wide-Ranging Species

Coyote Ingestion Surface soil
Surface water
. : Small mammals

_ Vegetation
Mule deer . Ingestion Surface soil
| _ Surface water
. Vegetation
Red-tailed hawk Ingestion Surface soil

Surface water.
Small mammals
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Cleanup Routine for Analytical Data: Site Wide Ecological Risk Assessment

(includes records for field

RFEDS QA/QC samples)

Analytical data
Post 1/90

v

Data cleanup for
format consistency

v

Remove records for fleld Qc
and lab Qa/Qc samples

/

Lab & Field
Qc samples
Project Database consisting
only of real samples
Define subsets of data &
move to separate files
oy
TICs . Rejected records
(A-qualified, Z'F\{:C'ff‘;fd Real Samples ; (R validation
N-qualified) code)

v

“‘Remove.duplicate
records, DIt results, &
lab QA results

.Duplicates Final .
& lab QA Sitewide | 8!
resiits Database i

Groundwater
Sample
Information

Sediment
Sample
information

Borehole
Sample
Information

-Surface Soil Surface Water
Sample

Information

Biota Sample
Information

Surface Soil
Summary Statistics

Sediment |
Summary Statistics

Biota Summary
Statistics

Surface Water
Summary Statistics

Borehole Summary
Statistics




Wildlife ECOC Screening Process at RFETS

Start with cleanad & sorted data; UCLgs
calculations by ERA source area

v

Davslop site spacific TRVs
(adjusted for background)

Y

Exposure and risk calculations

Y

Sort by species, by source area

Y

Create baseline tables w/all PCOCs, ranked by HQ; calculate
Hlarea for each species; each area

Y

| [ :
mule deer, coyote, red-tailed hawk Preble’s meadow jumping mouse heron, mallard, raccoon, kestrel,
deer mouse
Calcutate Rank areas: Calculate
HI total Bar chart Hl 1otal

For Areas with Hi grga> 1.0 Maks Prepare graphs
charts summarizing risk (rank and tables
PCQOCs, rank exposura point
contributions, etc.

-

Hl total = 1.0
ropare tables

Hi
and graphs total 1.0

ww Y Y

Rank area; Sort data by
Bar chart chemicals;
Calculate HQ sjte &

HQ watershed

Y

Rank HQ gite &
HQ watershad; Mmake
charts for top 99% of.
rigk; rank exposure
point contributions

Rank Hlargas

Stop

For areas with
Hl area » 1,0, rank exposure
point contributions

/\ Identify sitewide ECOCs; Identity ECOCs by area;

Identity ECOCs by area;
risk estimated sitawide risk estimated by area

risk estimated sitewide and by wata}shed




Vegetation ECOC Screening Process at RFETS

Develop site-specific TRVs
(adjusted for background)

v

Screen sampling locations within

source areas; identify locations

with PCOC concentrations that
exceed TRVs; map locations

1

Identify sitewide ECOCs based on
potential toxicity in sensitive habitats
(e.g., wetlands) and proportion of
communities affected.

Extent of habitat affected is
determined using Thiessen polygons
within source areas




Aquatic Receptors ECOC Screening Process at RFETS

Sediments Surface Water
Calculate site/chemical Calculate site/chemical
specific TRVs specific TRVs

Identify locations with
concentrations exceeding
TRVs; map sites

Screen PCOC concentrations
by pond and stream locations

Make tables by sampling Make tables by sampling
location showing chemicals location showing chemicals

that exceed TRVs that exceed TRVs

Identify ECOCs by source area Identify ECOCs by source area

9

GI5\ES\Aquatic Recaptors 2501.impt




RFETS ECOC SCREENING PROCESS

3. Exposure Estimation

- Wildlife — exposures were estimated for each species in each ERA source

area. Estimates were weighted for receptors home range and resource
availability within each source areas. The UCL,, was used as exposure
point concentration in most cases.

Vegetation -— exposures estimated for direct contact with soil. Exposure
and risks were estimated from the UCL,;, and maximum detected
concentrations for borehole data in each source area.

Aquatic Life — Surface Water — Exposures and risks were estimated for
direct contact with surface water. The UCLy for metals (dissolved) and
organics (total) for a source area was used as the exposure point
concentration.

Aquatic Life — Sediments — Exposures and risks were estimated for direct
contact with surface water. The UCL,, was for a source area was used as
the exposure point concentration.




Exposure Estimation Methods

Wildlife
PCOC intake from each exposure point -

Intake = IR * SUF, * C

where: R, = ingestion rate for medium/exposure point /
SUF, = ~ site use factor for source data area x
C = concentration of PCOC in medium /; unless otherwise

noted, C is UCL,, for source area

Intakes from each medium within a giver source area are summed to estimate
total intake for the area. For wide-ranging species, intakes from areas are
summed to estimate uptake from site.

Vegetation

Exposure estimated for direct contact with subsurface soil. Concentration of
‘PCOC in bulk soil samples are used as exposure point concentration.

Aquatic Life | . N

Exposure estimated for direct ccntact with surface water and sediments. PCOC
concentrations in surface water (dissolved) and sediment used as exposure point
concentrations. '
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METHODS FOR ESTIMATING UPTAKE OF CONTAMINANTS IN BIOLOGICAL
TISSUES

Vegetation

The concentration of organic PCOCs in vegetation was estimated using the following
equation (Baes et al. 1984):

where:

U = uptake (wa/kg)

B = transfer coefficient (unitless)

C, = concentration of contaminant in soil

The transfer coefficient, B, is calculated from the K, using the following equation
(Travis and Arms 1988):

log B = 1.588 - 0.578 log K,

Aquatic Prey Species

-For aquatic prey species, the bioconcentration factor (BCF) was used to estimate

accumulation of contaminants from surface water:
Tissue Conc. = BCF *C,,

where: C, = PCOC concentration in surface water (dissolved for metals, total for

organics)

If a literature-based BCF was not available for a give PCOC, it was estimated using the
following equation (Lyman et al 1982):

log BCF = 0.76 log K, - 0.23




EQUILIBRIUM PARTITIONING METHOD FOR ESTIMATING SEDIMENT QUALITY
CRITERIA FOR ORGANIC COMPOUNDS

Sediment TRVs for organic compounds was calculated using EPA’s equilibrium
partitioning approach to estimating sediment quality criteria (EPA 1992):

SQC =K, *WQS
where:

SQC = sediment quality criterion
K, = sediment-water partition coefficient

K, was estimated from the carbon-water partition coefficient (K,,) and fraction of organic
carbon in sediments (f, ):

oc

K, =f,*K

K, was estimated from the octanol-water partition coefficient (K,,):

log,,(K,.) = 0.00028 + 0.983 log,,(K.,)

Note: Interim SQCs are available for some PAHs, PCBs, and pesticides. These SQCs
are expressed as an allowable mass of chemical per mass organic carbon in sediments
(e.q., grams PCOC/gram carbon) ' ‘




RFETS ECOC SCREENING PROCESS

4. Risk Estimation and Characterization

Risks were estimated using the Hazard Quotient (HQ) and Hazard Index (HI)
approaches.

Hazard Quotient (HQ): HQs are used to characterize risk from a single
chemical (potential chemical of concern [PCOC]). The HQ may be based
on exposures estimated from data aggregated from several areas and/or
from several exposure pathways. The level of data aggregation used in
calculating an HQ is indicated by a subscript:

HQ,.. = The HQ for a single PCOC in a single ERA source area. For
wildlife, this values includes intake from all exposure points in

the source area.

HQ,, = Sum of all HQ, ., values for a given PCOC across entire site

site

HQuaershes = Sum of HQ,,,, values for a given PCOC within a watershed

Hazard Index (HI): HIis are used to characterize cumulative risk from
multiple PCOCs. The Hl for a given source area is calculated by summing
HQ, .. values for the area. Hls for multiple areas are calculated by summing
Hi values for smaller units. The level of data aggregation included in the HI
is indicated by a subscript:

Hl.., = Sum of HQ,., values for a single ERA source area.

Sum of Hl___ values for a watershed

H Iwatershed = area

Hly, = Sum of Hl, ., values for the entire site




RFETS background
concentrations or intakes
calculated from background
(metals only)

Literature-based toxicity
benchmarks and regulatory
standards or guidance

Is background
exposure >
benchmark?

Literature-based
benchmark is TRV

note: background comparison
not conducted for water quality

Background
standards

exposure is TRV

HE D AN MM MR e M me w RN N W e e W AN e e o aw aer

e we w w we om

Literaturé-based benchmarks for wildlife from:
1. Oak Ridge National Laboratory (ORNL)
2. Values developed from information in toxicological literature and ORNL methods

Water quality benchmarks from:
1. Colorado state water quality standards
2. EPA Ambient Water Quality Criteria
3. ORNL database.

Sediment quality benchmarks from:
1. EPA interim sediment quality standards (SQCs)
2. EPA equilibrium partitioning approach
. 3. ORNL database
\\0 4., Sice-specific SQCs developed for other CERCLA sites

- - L T B




RFETS ECOC SCREENING PROCESS

Basic Assumptions and Risk Categories

1. Al TRVs were derived to approximate the No-observed-adverse-effects-
level (NOAEL)

2. The uncertainty factor used to estimate the NOAEL from Lowest-
observed-adverse-effects-level (LOAEL) is 10. (i.e., NOAEL = 0.1 x
LOAEL)

While this uncertainty factor is not based on regulatory statute, it is commonly used
in ecological and human health risk assessment. Information available for
laboratory animals indicates that LOAEL:NOAEL ratios are more typically 3.5 to 5.0
(Lewis et. al. 1990). The ratio of LC.,to LOAEL is typically 5.0 to 6.0. Thus, the
tenfold uncertainty factor appears to be sufficiently conservative.

[Lewis, S.C., Lynch, J.R., and Nikiforov, A.l. 1990. A New Approach to Deriving
Community Exposure Guidelines from 'No-Observed Adverse-Effects-Levels’. Reg.
Toxicol. and Pharmacol., 11:314-330.]




RFETS ECOC SCREENING PROCESS

SUGGESTED GUIDELINES FOR INTERPRETING HQs AND His IN ECOC SCREEN:

Hazard Quotients:

1

HQ < 1.0 indicates exposures below the NOAEL and indicates de minimus
risk; no further analysis is necessary

1.0 < HQ < 10 indicates exposures greater than the NOAEL but less than
the LOAEL and indicates minimal and possibly de minimus risk; further
analysis may be indicated if simultaneous exposure to other chemicals with
HQ > 1.0 is probable.

HQ > 10 indicates exposures equal to or greater than the LOAEL and
indicates potentially adverse effects may result; further analysis is required
to better define risk

HQ > 50 indicates exposures may result in effect on a large portion of
animals (e.g., LC;) and represents significant risk; further analysis is
required to better define risk and determine cleanup goals to mitigate risk

Hazard Indices:

A

B

Hlw < 1.0 - de minimus or negligible risk
1.0 < Hig, < 10 - minimal, possibly negligible risk

10 < Hly,, < 100 - potentially significant risk; refinement of risk estimates
needed

Hle > 100 - significant risk is probable; refinement of risk estlmates
needed especially to identify cleanup goals




RFETS ECOC SCREENING PROCESS

Circumstances that may require exceptions to strict application of the suggested
criteria;

PCOCs with an HQ,,, < 10 but that are known to be very toxic or an especially
important threat due to bioaccumulation

naturally occurring metals with HQ,,, > 10, but appear to be present in native
materials and not result of contamination

Organic contaminants, such as PAHs and PCBs that are relatively ubiquitous
due to anthropogenic sources such as automobile exhaust or industrial
emissions in the Denver metro area. Exposure to such chemicals should be
considered when assessing cumulative risk.

PCOCs that occur in ecologically important or sensitive areas such as
wetlands, riparian areas, or critical habitat for protected species.
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Surface Water Standards for Aquatic Life Sitewide PCOCs
at Rocky Flats Environmental Technology Site

| WQs Source

Chemical i L cale b Standaed! U R Units i3

AMERICIUM-241 1,300 pCilL . H&K 1995
CESIUM-137 8,200 pCilL — H&K1995
PLUTONIUM-238 ] 2 ~pCiL ] H&K 1995
PLUTONIUM-239/240 ] 10C — pCill | H&K 1995
STRONTIUM-89, 90 270,000 ~ pCilL B H&K 1995
URANIUM-233/234 4300 pCilL - H&K 1995
JURANIUM-235 4300 o eCiL . HE&K1995
#RANIUM-EBB 7 as00 pCilL TH&K 1995
BARIULM i 4 UG T T ORNL 1994
LEAD? L 2 UGIL . cwas |
LITHIUM _, NA — T =
MAGNESIUM I NA — —
MANGANESE ; 50 UGIL CWQ$s
MOLYBDENUM f 239 L UGL ORNL 1994
STRONTIUM T s20 UGIL . ORNL 1994
ZINC ‘ 45 i UGIL CcWas
2-METHYLNAPHTHALENE r NA é — —
4-METHYLPHENOL § NA s = -
DI-n-BUTYLPHTHALATE a 3.0 1 UGIL RIS |
NAPHTHALENE T e UGIL | cwas _
PENTACHLOROPHENOL* 5.7 UGIL | cwaQs ]
1,1,1-TRICHLOROETHANE® i 118,000 ! UGIL RS
1,1-DICHLOROETHANE A UGIL | ORNL1994 |
1. 1-DICHLOROETHENE 198 T UGL ~ ORNL 1994
1,2-DICHLOROETHANE® i 20,000 L UG _cwas |
1,2-DICHL OROETHENE?® s 31.2  UGL CcwQs
2-BUTANONE ] 20,800 UG ORNL 1994
4-METHYL-2-PENTANONE ! 164 T UG ORNL 1994
ACETONE, x 11,200 _UGIL ORNL 1994
BENZENE 455 , UG/L ORNL 1994
BENZOIC ACID 413 ; UG ORNL 1994
CARBON DISULFIDE 2 1 UG IRIS
CHLOROETHANE 230,000 UGIL IRIS
CHLOROFORM 1,240 ‘ UGIL CWas
CHLOROMETHANE 5.7 ) UGIL CWQs
METHYLENE CHLORIDE 2,240 ] UGIL ORNL 1994
TETRACHLOROETHENE 840 I TUGL CWQ$s
TOLUENE | 176 UGIL ORNL 1994
TOTAL XYLENES 86.2 UGIL ORNL 1994
TRICHLOROETHENE 21,900 UGIL CWQs
VINYL ACETATE 20.8 UGIL ORNL 1994
VINYL CHLORIDE 87.5 UGIL ORNL 1994

'All values based on Tier I, secondary chronic values calculated using EPA guidelines
unless otherwise noted (EPA 1993).
*Total recoverable lead calculated using the A-series pond's UCLes for hardness of 51 ma/kg.

*Acute value.

*pH dependant standard, the value shown is for pH = 7.0.

WQS - water quality standard
H&K 1995 - Higley and Kuperman 1995
ORNL 1994 - Oak Ridge National Laboratory 1994

R R L el

CWQS - Colorado Water Quality Standards
IRIS - Integrated Risk Information Systemn
NA - no standard available
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Toxicity Reference Value (TRVs) for Sediment PCOCs

Literature- Back- Toxicity
Water was TRV based Bnehmk ground Refarence
Chemical log K,,, Quality TRV  Source Bnchmk Units Source UCL,y Value
METALS :
ALUMINUM - - - NA  mg/kg ORNL 1994 28025.00  2.80E+04
ANTIMONY . - -~ - 2 mghkg ORNL1994 767 7.67E+00
ARSENIC _ - - - .82 mgkg ORNL1994 297 _ 8.20E+00
BARIUM ) - - 20 ‘mg/kg ORN.1994 9041 9.04E+01
BERYLLIUM - - - NA~ mg/kg ORNL1994 150 1.50E+00
CHROMIUM - - 81 mgkg ORNL1994 975 8.10E+01
COBALT- - - - NA  mg/kg ORNL1994  6.86 6.86E+00
COPPER - - - 34 mg/kg ORNL 1994  11.93 3.40E+01
IRON - - - 30000 mgfkg ORNL 1994 1021622  3.00E+04
LEAD - . - 47 mg/kg ORNL 1994  39.40 4.67E+01
MAGNESIUM - - - NA mglkg ORNL 1994 180004 1.80E+03
MANGANESE - - - 460  mg/kg ORNL 1994 27473 4.60E+02
MERCURY - - - 015 " mgikg  ORNL1994 010 2.00E+00
SELENIUM - - NA ~ mg/kg ORNL1994 ~ 110 1.10E+00
SILVER - - = - 1 mgkg ORNL1994 274 274E+00
STRONTIUM - - NA_ " mg/kg ORNL1994  49.90 ' 4.99E+01
VANADIUM ~ -~ - - NA" ""'mg/kg  ORNL 1994 2160  2.16E+01
ZINC - - - . _150 _ mgkg ORNL1994 7195 1.50E+02
RADIONUCLIDES - ~ - o o )
AMERICIUM-241 = - - 460E+04  pCilg  H&K 1895 031 4.60E+04
CESIUM-1a7 "7~ - - ~ . ABOE+03 pCig  H&K, 1995  0.86  4.80E+03
PLUTONIUM-239/240 - - - __B20E+05 ' pCiig HAK 1995 094 ~ 520E+05
RADIUM-226 - - - _3.80E+05 HK, 1995 0.99 " 3.80E+05
RADIIM-228 - - — 2506405 pCilg  H&K, 1995 1.99 2.50E+05
STRONTIUM-89/90 - - - 6.70E+03 H3K, 1995 028 " B.70E+03
T_RITIUM ) ) - - . 3BOE+05 pCi/L  H&K, 1995 = 26315 30E+05
UR i ] - - - 100E+04 “pCilg ~ H&K, 1995 196 ~  1.00E+04
i - - - _ pCilg H&K, 1995  0.07 1.00E+04
- - 420E+03  pCilg ~H8K 1995 160 420E+03 .
PESTICIDES/PCBs o -
ALDRIN o 281 cwas EqP_ " ughkg  EqP CNATT T Egp
AROCLOR-1254 . NA T 2000 “uglgOC InterimSQC’  NA  20.00
AROCLOR-1260 702 Q_/’_\'/'_'Qs ___EP_ ugkg  EqP T TNATTT TEqP
gamma-BHC (LINDANE) . 386 0000019  CWQS  EqP ughkg  EqP NA T EQP
[HEPTACHLOR 423 000000021 CTWQS EqP__ ugkg EqP  NA T TEqP
SEMI-VOLATILE ORGANICS T - - ) ] - ) T
11,2,4-TRICHLOROBENZENE 316 NA T T NA T T  NAT TNA
|2-METHYLNAPHTHALENE 3.93 ‘NA - NA . TNATT TNA T
ACENAPHTHENE NA NA T 140.00  ug/g OC Interim SQC  NA 140.00
ACENAPHTHYLENE 368 00000028 _ CWQas EqP " ughkg  EqP NAT T EqP
ANTHRACENE 442" 0.0000028 ~ CWQS EaP ugkg —  EqP NA EqP
BENZO(a)ANTHRACENE NA NA - 1317.00  ug/g OC interim SQC_ 'NA 1317.00
BENZO(a)PYRENE NA NAT T 1036.00  ug/g OC _Interim SQC NA 1036.00
[BENZO(b)FLUORANTHENE 574  (.0000028 CWQS EqP_ uglkg EqP NA EqP
[BENZO(gh)PERYLENE 6.89 00000028 . CWQS EqP ug/kg EqP NA EqP
BENZO(k)FLUORANTHENE 6.64 00000028  CWQS EqP ughkg  EqP NA EqP
BENZOIC ACID 226 0.0416  ORNL 1994 EqP ug/kg EqP NA _ EqP
BENZYL ALCOHOL ) 198 0058  ORNL 1994 EqP ugtkg EP NA T EqP
BIS (2-CHLOROISOPROPYL)ETHER _ 1.79 NA T - NA NA 7 NA NA
BIS(2-ETHYLHEXYL)PHTHALATE 944 03 RIS EqP ug/kg NA EqP
BUTLY BENZYL PHTHALATE 218 0003 " "IRIS " EaP ughkg  EqP_ NA' __EqP_
CHRYSENE ~— =~ ) 539 00000028 ~CWQS EqP__ ughkg  EqP NA " EqP
DI-n-BUTYL PHTHALATE 4.03 0.003 IRIS " EgP ughkg  EqP NA T EqP
DI-n-OCTYL PHTHALATE 904  NA o NA NA _ NA TTNA
DIBENZO(a,h)ANTHRACENE 622 _ 00000028  CWQS EqP ug/kg EqP ~  NA T TEgP
DIBENZOFURAN 405 NA NA NA NAT T  NAT O NA
FLUORANTHENE ~ NA NA NA 102000 ugig OC InterimSQC~ ~ NA 102000
SEDTRV.XLS 5/26/95 3:20 PM Page 1 of 2
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Toxicity Reference Value (TRVs) for Sediment PCOCs

Literature- Back- Toxicity
- Water WQs TRV based Bnchmk ground Reference
Chemical log K,,, Quality TRV Source Bnchmk Units Source UCLgs Value
FLUORENE 37 00000028~ CWQS . .EqP ugkg _ EqP NA EqP
INDENO(1,2 3-cO)PYRENE 7.49 00000028 Cwes =~ EeP _ ugkg ~ EqP  NA EqP
NAPHTHALENE - 324 0.0000028 cwas EqP ~ ugkg ~ EqP  NA EqP
PHENANTHRENE NA NA = NA 123.00  ug/g OC Interim SQC ~ NA 123.00
PHENOL 143 28 RIS EeP kg EP NA EqP
PYRENE 481 0.0000028  CWQs 1311.00  uglg OC_ interim SQC NA 1311.00
VOLATILE ORGANICS _
2-BUTANONE 0.09 20.8 ORNL 1994 EqP ug/kg EqP NA EqP
4-METHYL-2-PENTANONE 0.79 0.164 ORNL 1994  EgP ughkg  EQP NA EqP
ACETONE ' -0.24 11.2 ORNL 1994  EqP  ugkg  EgP NA EqP
BENZENE _ 206 53 RIS EqP ugkg  EgP T NA EqP
METHYLENE CHLORIDE 1.28 00047  CWQS  EqP ugkg  EqgP NA EqP
TOLUENE o 265  1.75E+01 ORNL 1994 EqP uglkg EqP NA EqP

CWQS - Colorado Water Quality Standards
EqP - calculated using equilibrium partitioning approach (EPA 1992); value depends on site-specific organic carbon content of sediments

interim SQC - EPA interim sediment quality criterion; value presented is factor used to normalize to organic site-specific carbon content
Ko - 0Ctanol-water partition coefficient

NA - not available
QC - organic carbon

WQS - water quality standard

--" - not applicable

IRIS - intrgrated Risk Information System
H&K 1995 - Higley and Kuperman (1995)
ORNL 1994 - QOak Ridge National Laboratory (1994)

SEDTRV.XL S 5/26/95 3.20 PM
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SUMMARY OF ECOLOGICAL RISK TO.
PREBLE’S MEADOW JUMPING MICE

ERA source areas evaluated: Al

Exposure Points: Vegetation
Terrestrial arthropods
Dry sediments
Surface soil
Surface water

Highest risk source area: B-Ponds
PCOCs with HQ > 10: none
Highest HQ: 3.9 - selenium in Soil Dump Area

Key uncertainties in exposure and risk estimate:

Except for pesticides and PCBs, concentrations of organic contaminants in
biological tissue not available. However, most are metabolized and probably
do not accumulate in terrestrial biota.

Data on PCOCs in terrestrial arthropods not available for all areas. Data
were replaced with estimates if reliable uptake ratios from adjacent areas
were available.




SUMMARY OF ECOLOGICAL RISK TO
PREBLE'S MEADOW JUMPING MICE
(continued)

Suggested further a'ction:

ECOCs: Chromium in OU 2 areas
Selenium in Soil Dump Area and pond areas

1. Evaluate potential sources and factors affecting bioaccumulation of chromium
and selenium in vegetation in Soil Dump Area

2. Evaluate source of copper in terrestrial arthropods in QU 2

3. Evaluate exposure to organic PCOCs in subsurface soils in 881 Hillside and
Old Landfill areas. Pathways include inhalation of PCOCs in burrow air and
ingestion of subsurface soils while burrowing and dermal contact. Futher
analyses would also consider:

- seasonal exposure patterns

impacts of potential phytotoxicity on habitat quality




e ———————————

} jo | 8bed 140 o o . SE/ES VRUD ABWWNS §I 1TV NHVZZNOSYERI0S2.0 daN

"

BAIY 821N0S VYT o
o o]
& P bt
@ o) ~
m =z c = o
=z & . B o > g
9 3 s .ﬁ% o] £ c o =
c - = =2 a - 3 w3
9 2 T 3 8 > ) = 3 3 g a ® >
o - = E) ® % = » 3 > o D ]
=3 > @ [+] mn 3 2] = o [=] o
i 3§ & § 3 =2 2 & T 3 -
@ [ @ w a 74 a = o » 2 & &
_H_ " TR o o e b — — — i 0
vhw...-_..—... Rl ER RS EET R ENY TR R STy R D) S S S A N A D R e e
ZLL
4
.
.
Gie
4
— x
aL's 9 ]
[
=
. ¥ [+ %
- | 3
=%
z9L — g 2
808
1e6
-0l
reor zhi ¥ L
L -2l
N A —
85 7! -
£62Z1
¢ - - ¥l

ainsodx3 21X0] Jo ySIy
201 Bulduinf mopesjy s,9]93.4 0} SB3IY 921N0S Yy JO uolInquiuon

S1343 Je 201 Burdwine mopesy s,31q914 03 sy (e2160j091x0}093 Jo Alewwng

“\



R E——————..SSSSS

2101 wwed 14vs0 R s SE LRSS SUBUD dv [IHVZ §IX 1TV NHYZZNOISYERL0SZVO 93N
I _ . .
m %98 0} oy &
10)o84 8SM) S ! JIN3SHY
| : WNN3QSATOW
: i %ii g
i i AdNoy3IN
; %ab'LL
WNINTI3S oLl ¢
WINAYD
|
|
T |
N : %OE 9
3 WNNIANTY
3 %EFZL
o _ WNISANS YA %i6 P
- 3NIuAdieloZNIE
!
. %26 €
Whdvg
m %¥ipl %S| ZL
WNIaYNYA HIHIO

ASIY [BJ0 L 03 SD0Jd 40 suonnquiuoy %,

WIadu0 JO |esluayn [enusjod m
m i
bt b Z -n &
& zh 5 > c g z :
m R o m i
2 mm 33 iF g2 . S s s £ s |
9 3 T o= Q £ S z 3 [ o © T c 5 o z S m 2 3
> I m m . ] o9 ¥ 3 g 4 3 £ g a @ m m m >
m o m @ k] me i E: 2 2 m z K < o z z z g
& & £ & 2 & & g g s S z z 2 & z s g g
i e [ | D_ -4 Dy D ! D ' | [ | [ ] [ ] [ ] [ ] [} — 0
‘0
i %00 {00 600 o010 oLo z0 ;
YA 5z0
ve0 C¥0
B3} : g0
¥90 ) x
— 80 N
IS A~ A A S R B a
................................ S - i B R R EEE PN
S0l m
— A=
£Z'L W
— Al
_'SA¥L paeoxa o 8v i ] .
jey) saunsodxa sjedipur 04 ueLy
M se1pasb spuenony prezey sejon st N _
i £6'Z| Xapu| prezey £g'l
e z
YSIY 40 %1 < Bunnqryuos s900d 3ul 10} sjusnony) piezey i
S134Y Je ealy a2unosg spuod-y ay) ur aoiy Buidwinp mopesyy s,ajgaid 0} ysiy 1e21501091x0)023 Jo Aewing D



e ]
20T eveg |V T o e ’ SE/LESG SHRUD dY NHYZ SIX TIY NHYAZNOWSYYRI0STL0 d3N

r —— e S

1
uJa3u0J JO Je3WwaY ) [enualod
] = =]
g ] @ 2
N m m N
o] z z o
= @ o m o
L~ — ~ o
-n dm = o ul m
= i e > S & 2 :
m 3 S b ] m =} > g z .
= 2 o =z < ]
£ 8 o 5 z c o ® 3 £ S m » E m Q 3
3 X w =1 8 =] S o > = = g 2 @0 M m m e b3
s m b 4] T T o S T S H 3] @ 7 2 m 5
m m m bl m m = > = m = c T = 2] Q
@ F4 z m z z < ~ = Z < < ] < c c c c
m m L) m = m m = - ES &l S = < 3] =z £ £ =
- — e v p— ] e— — R R a— —— . e — g — — %0
© %02 '
o
]
=]
a H
& _ 3 |
© %0y o
o
o |
L=
=
* =
=3
TR
C%0s T
3
- i
e H
x
o
T %08
L B 1 = L m ol o w Y W o,

| e sojem 20BpNS @ eI WAWIPSSE SHEU] [0S [EIOHINS W AKNEN] UONEISBEALD] SHEI Y [ELISELS L B

aeju) |ejo] 0) sjulod ainsodx3 JO uolNgUILoY

S134Y e eaty 921N0§ Spuod-y ay ui 3oy Buidwing mopeay s,31q31d 03 %sty |221601091%0}027 Jo Alewwing



¢ 40 1 9ued 14vHQ

SBILE/S d¥ NMHYZ S TIY NHY2RZNOSYYRIOSTVO Jan

¥0-352°L | £0-3E8F — N — aN — — HN — | N X ILYIYHLHG 1ALNE-U-Q
#0-35¢'2 | £0-359'1 £0°0 SSEL — ON — an - N X ___WNIROHHD
¥0-36.°Z | £0-398'L — - HN — an — aN - N X B o M3Aus]
PO-3Lb v | £OIV6'Z - HN — HN — — N - N X AAHOTHD INTTAHLINY]
—_ an 591 12018 — anN — — N - N X ANTYHLNYNIH]
—_ aN S0'L TS — aN — — N — HN X aANTIAY3d04BIOZNIg
£0-3ee’L| 100 — uN — an — an — HN X ANOWILNY
- aN L'} 6¥"¥¥9 — aN — — uN — N X __ ANISAHHD
$0-386'¢ | £0-32€E 600 L0'SY — ON 640 il — N X avm
— aN — uN — ON 660 08'G — N B NiL
— an SL'e 60°EPSL — aN — — N — N X INIFHINYHON I
—_ aN ¥4 SZPE0lL — aN — — HN — N X  3IN3YAd
£03cZL| 100 250 ST 8z - ON vL6 6215 — N X e 9NIZ
00 820 G510 SE'LL — ON £L'6} 05211 — HN X ) WNILNOYHLS
¥0-321 v | £0-38:4°2 S00 £6°22Z — ON L0 €081 — HN X - 13N0IN
£0'0 810 0Ll 117986 — ON 1z P dAL - HN X - ASINVONYI
— an ZL0 FLEAT — anN — — HN — uN X ANIHLNYHON14 (WOZN3g
— aN Zry L¥'569 — an — — N TN ] X [ 31YIVHIHG (AXIHIAHLZZ)SIE
— aN S0'L LT2LS — aN - — N — HN X 1 INIHAC (P-€'Z' 1) ONIANI
$0-351°¢ | £0-301'Z 00 GE9E - ON 0i'v zrve | — =1 I . S e d3dd0OJ]
— anN pL'L 2655 — aN - — HN — N X . IN3OVHHLINY {e)JOZN38
— aN 682 £6°0411 — an — — N | — N X+ 3NIHINYYoNTS (9)0ZN3g)|
€0-365¢| €00 $0°0 €941 — ON vt 06'4¢ — N o e WAHLT
#0-361°2 | £0-39¥°1 £0'0 £921 — ON Zr'y 6662 | — uN X . 17vE0D
100 800 1£°0 £9°051 — ON 069 508 | — HN X WiV
— an G0 8Z'09¢ — an — — N ) — L dWN 1 X | 3N3yAd(elozN3g
900 Lo £rlE 88°5rE81 — ON 85°0% g8z [ — | wNn | B WANIWNTY
v0-3vp’L | $0-329°6 — N — ON Lo e — | 3N o L _WNINGY]
S0-3r2'Z | bO-36¥'L | ¥O-38r 8 Zro — aN Z0°0 010 = N X - AdNOy3N
#0-3EC°G | £0-3S5'C Z0'0 Tl — ON 5.0 ry — N X __ DIN3SYY
#0-329'+ | £0-380°S - HN — ON° zZ'9l &ves | — N X  WNN3TgAT0W|
#0-326'¢ | c0-38Z°¢ — N — an £F0 | wzse - N o . WNIN313S
£8'2 5e'gl ge'8 16°L0LY — ON ¥6Z8¢ 092522 — HN X o WNISINOVW
$0-IrP'E | €O-I0EZ 800 8L 0¥ — ON QL 8212 — N X WNRIAYNYA
0’} =4nS 0L =4dNS 0'L=4ns 0'L =4NS o'Lt=4ns| 9no alfjeuy
S0 =y $0Z00°0 = HI $0Z00°0 = NI 21'0=Mi ¥N = d1|404 200d
o P a ey anjep o0 ayeu] | S6qon
ey | 00 Heju) 30N MEju| mJo:. el e SANOI-V
J3IEAR 80RHNG justmpes 110§ [e1PYINS uoyeiabap YHY [ela)Sauss] ISNOW SNIdNNr
LNIOd 3¥NSOdX3 MOQVY3IW S.371934d

S134Y e B3y 92.N0g £pUod-y ay) ul adiy Buidwing mopeay s,a1q31d 0} ¥SIy le2160j021x03033 jo Arewnung



2402 wweg idyyu

£6'Zi

SEILES d¥ 1HVZ S7IX | i NHYDZNNS 005000 dIN

X3IONI QHVYZVYH

%L0'0> L0°G> Lg'6zg 000 X ALVIYHIH 1ALNG-Y-I0
%10°0> 100> SLLoLL £0°0 X WNIWOYHD
%10°0> LO0> £9'85 0070 X HIATIS]
%10°0> 100> LEGL 000 X 3AHOTHI ANTTAHLIN
%100 £0°0> EP'EOLL 59’} X INTFUHINYNIHd
%.20°0 100 vE9Ll S04 X ANFTAYII4B)0ZNZA
%200 100 ¥LO 000 X ANOWILNY
%60'0 00 PEOLL L) X 3NISAYHD
%010 100 €6'0Z 82'0 X aval
%CL'0 100 96°Gg 66°0 NE|
%410 Z00 €561 sL'g X INIHINVHON T
%510 200 Ze /g Le X 3ANTHAd
%610 200 99gty | je01 X ONIZ
%220 £0°0 . 81889 LE'61 X WNILNOYLS
%ET 0 €00 19°v01 L e X - T3AMDIN
%820 +0°0 9z'0sZ re'g X ISTANVONYIN
%8t 0 900 £9°LL z.0 X ANIHLNYHONTS (H)0ZN3g
%150 200 e Zr'l X ALYIVHIHd (OAX3HIAHE3-2)Sig
%690 600 £9tL _S0L f X | IN3YAd{Pa-£'Z'1) ONIAN!
%540 0t'0 £EEr 8Lt X H3dd0D
%840 oL'o €511 7Ll X ___3NIOVYHINY (E)OZN3g|
%651 120 €94l | eg2 X ___ ANIHLNYHOoNTS (9)0ozN3g
%¥0°Z 9z'0 15¥2 8r'g . WNIHi
%092 ¥E0 6LEL 2. X . L1800
%EZ6'C 150 zZZvl Lzl X | WNiXve
%.6'% 20 gL'l 540 X ___3ANTdAd(e)ozZNIg
%09 18’0 68'66 90'8f - o WONIANTY
%l z6'0 540 LP0 - B Wnnays
%LLg S0°L zo0 200 X . A¥MNOY3W
%6¥ 6 €Z') €90 | 140 X o DJIN3SHVY
%9801 0¥’} 5511 L 2Z9l X o ___NN3QEAT0W
%o L) 8r'L 620 _£¥ 0 L . ____WNINFI13S

- %8P'2L 191 £T¥beT 51v6E X B . WNNISINOVYIN
%yl Pyl £8°1 02 62°€ X WNIAYNYA

no aAkreuy
404 500d |

JSIH IR0 uanenp | anjeA soualspey | exEjuj g

jojuedsad | piezey Aoy leyo) SaNOd-¥

. ISNOW ONIdINr

AYVARNS MOQYIN S.31834d

S134Y Je ea1y 22IN0G SPUOd-y ay) uj 821y Buidwine mopesyy m.w_n.m._n_ 0} sty 1e2160]021X03097 j0 Aewnsng

EE—————



10 | wbed 1dvuy

JopoRd 8sn g .

X8pu| pJezE 4

e iy

%iZ2L

ANNIANTY

%IZEL
WNIN3T3S

%9001 ]
WNIS3NSVYI %66
JINISHY
%656
WINITBATON
%28 L
AUNDHIN
A
WNINGYD
%185
WNrave
%iG8
H3HLO
ISR |BJOL 031 SOOI Jo suonngiyuog v,

%1591

WMNOYNYA

SE/ESS SUBUD 28 NHYZ $7% 1 NHYZZNOISYERL0SZV D 30

WiaIuog JO [e2IWUBYD |BHUSIOH
k4
m 2 : g > o < :
z =< [ !
6 g = g o g g g 2 2 g 2 : |
N z 3 z g z S e z i @ z z =] i
3 m z E g 5 g g Z g b g g g g
.”__,.H___H_,TrD . 1! ] ] [ ] ) ] —] O
soo soe oLg zio _ _ —H— ‘ |
[194] Y
££0 -~ 580 :
€L0 .
6L0 I
||||||||||||||||| “Eaeaaw L A B R R R R e T TP . S, - - - EEEEE R I e N IR AT LR [ M P e _‘ o
. N
860 o
N | a
— 3]
1zl szt iz £
- gL F
3
¥SL — [ag ;
99| “
‘SAL Pesoxe CZ
Jey) saunsodxe elepu O} uBLy |lmc ,
Jojeaull sjusnon piezel [8joN
85°Z| :xopuf piezey :
e e e R . mN i
ASIY JO %1 < Bunnqiuog s900d a3 104 sjuslony piezen _
S13-4Y Je ealy 92Jn0g spuod-g ayj 1 asiy Buidwinr mopeay s,91q91d 0} ys1y 122160|001%03093 jo Arewnung <



Zjozeneyg 140HT v T S6/LE/S SHRYD B NHYZ $1X 1 ¥ NHYZIZNO\SYH I 062vU d3N

UI83UDY JO (DAY T [ERUC 7
$ 5 z . _
5 Q - o © W _.W: M > m m ﬂ W
m 2 3 o] > =) a 2 2 il Z m s
N & o - £ 2 2 : < z . 2 E £ 2 m
3 & z 2 g L Z g 3 g 5 £ g g g :
— - — : o ge— — — — %0
| %01
| %02 _
- %0E _
2 |
@ 1
a8 !
C%O0F 3
o i
© 1
H 9 !
T %0 2
-1
e
5
. %09 T
8
= !
L
%02
) o\oDw
© %08
L I — — . .. i L I - %001 m
[ oeiul 1elem soepnS O eI WALIPES T e 10G [EPWNS W ElU| UOIRIPBIAT) e ‘UL [ELISe121 @ _
ayeju] jejo) 0} sjulod amnsodx3 JO uoNqLIUG) m

S134Y Je easy 82inog mv:on_-.m sy ul @01 Buidwing mopeapy s,31q31d 0} ¥siy |ea160|021x03097 Jo Aewwng

.

©



‘ .

Zjo L abeg 14vH0 R ) SEILES dE MHYZ S X TV NHYZRNOSYYAL0S2O 43w
¥0-3iF'2 | £0-386 P — uN — aN — — HN — | uN X ___31VI¥HLHd TALNG-u-Ia
P0-3i€'y | £0-388°Z — HN — HN — — HN — HN X | 3NTHLIOHOTHOML
¥O-318°€ | £0-IPS'Z — N — N — — dN - uN X o INVHLIOHOIHOIg-Z'L
#0-36€'€ | €0-392°2 — HN — HN — — HN — HN X L NYO40OHOTHD
¥0-36L°E | €0-3€5Z — N — N -~ — N - uN X | 3NIHIIOHOIHIIO-Z'L
¥0-38P'G | £0-399°¢ — HN — HN — — °N — N X | 3NIHIIOHOTHOVYLIL
£0-365°| 100 — HN — N — — UN — HN X . 3NO130V
vo-3eec | eoa1zz | zoo L8 oLo 988y 060 626 | — | ¥N | x e NNIWOYHD
S0-369'Z | ¥0-364°L — N 100 59 — 3 N A ®NIMAx3a
£0-382°'1 Lo — N — aN — aN | - L=l 2 D S —___ANOWLLNY

— an — HN L00 G0E - aNn | — N e WNITIVH]

— HN — N — anN £0-3FLL 100 — [ _dN | X __ L ¥5ZI-HO100uY

—_ an £0-3622 LN T anN 580 106 [ — | uN X d3aans

#0°0 920 £Lo 66'€9 — ON ogL) S99 4§ —  uN | x | o _WNILNOHLS
$0-369°2 100 SO0 SL¥e Lo 0365 ZZ0 & | — | 8N | x N « . 2 5]
YO-3rE'S | £0-396¢ | 900 Yo' L2 ¥0'0 5084 1 ggel 1 — | uWN | «x !4?\ e 13MON
€0-316€| €00 9e0 61641 £20 66211 €461 o9 | — HN X ONIZ

Loo 010 zZo') 96'66¥ 0} G9'605 L6 o | s6€ | — | ¥N | x | ... _3S3NVONWW|
¥0-3266| 100 - YN — GN 889 J 6vey | — o WN | B . £ 4

— anN 500 ve'sZ $0°0 8112 Lo'g Sv6z |- — | ©N X | . . ¥3ddod
£0-309'2 200 - N - ON aLL £226% { — | WN | ] ]  WAIHLN
PO-248°Z | £0-38S'L { €00 tZ'gi £0°0 SCTELs ¥E'p &S ) o 8N | x . 17vE02

100 500 950 o¥eLZ 690 By et ri'6 €S | — | WN [ x| e WNIYvg|
¥0-28%°L | p0-398'6 100 6L¢C — anN SED £g0e j. — | S ~WNIWaYD
S0-3ELY | ¥O-354°2 - 4N — aN <00 o _|.0lo . | dN ] X _ 1 ) L AdNIyY3an
£0-30}°1 100 — 4N - aN veel .| loezg S - . WU N S A o JWNN3QIATON
P0-38€°C | £0-352°2 200 9gl 200 s¢9 | sio0 | ¥v¥ o~ ] dN e S . QJINISYY|

££T 0561 0L'g £1°6652 0L 2L 88'8/98 | 98€BZ | | S/699L | LT 8N | ox __NiSaNovi

¥0'0 9z'0 S0z 20°ZZ00L 0Z'86 | 956el8Y,| €££62 gl | o — L ouN | I __WNNINNTY|
PO-IE0'C | €0-320'2 |e0-380°L|. €59 — anN 8F 0 z8¢2 — | ¥N e WNIN3T3S
P0-382'v | €0-3582 | 600 or'ey 910 1908 50'% | lg9€e — HN X WNIGYNYA

0'k=4ns 0'L=dns 0’ =4dns oL=4ns 0i=4dns] sno ajhleuy
SL'0 =Ml $0Z00"0 = i $0Z00°0 = i o=l _ YN = YI[J0) 900d |

S ayepu ayeu) 690N ayeju) anjep ¥70n | eyejuy | Sqoq

ey - | Son Hegu| | Ion povenins | SANOJ-g

19jeAA soBuNg juswipeg 11oS [e1olng uonejabap YHY jeuysas ) ISNOW ONIdWN:

: 1NIOd 3HNSOdX3 . MOQVIW S.27934d

S134Y e Baly samneg spuod-g ayy ui asty Buidwine mopesyy s,31q214 03 ASIY (eAB0ojo21x0}00] jo Alewwng



l

ZioZeved |gvya oo - S6/LE/S dB TibvZ 57X ¥ THY2ZNO\SYHRI0SA G 3 )

8SZI X3IONI QuVYZVH

%100> 100> |g 628 VoA L] X ] 3LV IVHIHd TALNT-41a
%L0'0> 100> pO 121 volsr|  x INTHLIONOTHOML
%10°0> 100> 6119 vodge| x| 3NVHIIOHOHOI-Z |
%L0°0> 100> 5268 yo368€] X IWHOJOYOTHD
%10°0> (00> 6.6} voderel x| ANIHIZ0NOTHDIZ |
%10°0> 100> 0s'9L vo38vs| x| INIHLIZOHOTHOVEITL
%10°0> 100> 1192 e0351| x| EYERY
%10°0> L0'0> S 1917 20t X_ | WNINOYHD
%900 10°0 €L wo | WNITIAN3g
%200 00| pLo g3z x| ANOWILNY|
%800 o | 090 100 R o WNITIWHL
%G1 0 100 L0 Bl X [ e uoToouy
%ZL0 100 £9'85 80 x | Y3IATIS]
%ELD 260 81885 | vy X WNLLNOY1S
%¥L 0 200 €602 N - ava|
%610 200 19701 sve | x| BREYET
%6E0 500 99'8Lp oz | x T T oNg
%650 $00 | ozoez seil f o X [ T Seanvenvi
%EF0 00 | gsso ET B T
%60 ) €eEr X T T 34400
%6b2 1£0 ISvz | oss | N WNIHLI
%592 €60 BLEL vy X T T veod
%8S | €0 2z vl 6£0L X T T hnva
%bZ'9 620 570 seo | T T _wiwavo
%28 860 |  zoo 200 | x| T T T anonan
%656 1z 5511 peeer £ x| T T Wnnaaecion
%266 sz1 890 | ero | xS e
%9001 ey | gewe  eieoe | x| WNISINOYW
%izZL bs L 68'56 SLosl T oy
%IZEL 991 620 o f T T hamaas
%159l 80Z 10 [ oew X IWNIGYNVA
e akjeuy
10) 502d
s (e10) Tqusnond [ enjep sousisjoy | axeru]
Joueday | piezey Apo) | jejoy SONOd-g
ISNOW ONIdWNI
AUYWANS MOAVIN $.3719324d .
S134¥4 1€ 8.y 821N0S Spuod-g sy us mo_E Burdwnp mopeayy s,31g9014 03 ysiy _mu*mo_oo_xououm jo Aewnung AV



-

<240 ¢ eved LWy RS R Gerbury SHEUD WU HYZ §IX 119 HHYZZNOWYEIM0SZ D d3N -
.... | ) - .
101084 asn aYis _ %t ¥l %PSZL _
. _ WNISINOVA WONIQEATON |
! %9601 _
m SINTISHY i
_ %595)
= WNIGYNYA m
5
d _
=) %LLd “
a i
2 WALV |
i ;
| %025 _
: WNixve ;
f %EE'1Z - _
; WNINI T3S %26 11 ;
. HIHLO
10Joe4 9S() 8)IS SNSISA X3pU| pJeZeH NSIY [B)0Y1 0} SOOI JO SUONQUILOS %,

. Wa2uo Jo |estwsyn [eRuajod

-4 W ES
4 > < w
Q m. [ W m m % W g z "
c
3 3 g g g S g S S 3 e g
_ _ boees i~ ¢ 4 0
40 s20 9Z0
(i) )
8£'0 N 1]
£90
B T T e . O P PR B .- L
¥E 0 -
]
N
-
a
£El si 5
Z5L m ;
g
©
21 3
o6l Z
‘SAMI paaoxs ,
jey} saunsodxa apesipul 'L uel) A
Jajeaull SpuBnONY plezer eloN 65z

M £1°Z1 xopu] pJezeH

S e ¢

ASIY JO %1 < BUBNQUIUOD SO0 Y} 10} SjUAOND pirezey

S134Y e a1y a2inog seaty Juaipesbumoq N0 aYy) i adlly Buidwinp mopealy s,91q31d 0} 3Sty |e21601021x0)023 o Aewwing




.

Zio Ncrn.n_ L P = ) SO L/ 2HRYD YO T2 STX 11V NIHYZZNOS vaNLOSTVU g

WIazuoy Jo [BINLAYD [BRUAIoG _
M z _
m > . > <
m P a < & %] |
z 8 2 = g 2 3 3 8 2 : A _
Q 3 - [y z z 2 m o F4 ©u b= 4
g 4 ) g g ¢ = 5 5 S g g g 7
r _ + - = © %0 _
_ i
i %01 7
_
i %0e
. a;uom ”
u
2
” H
© %0p 3
-]
@
D
© %0% A|u..
-
Q
)
: HX.Ow m
B
=
]
%04
%08
! Qnom
- " - %001
ymm:‘__mum..s mumt,zmm SHEU 110G IBISINS @ dx4eju| uchelaban O axell yuy jeuisaus) B
a4eju| {230 0) sjuiod aunsodx3 Jo uonnquuoy

S134Y je ealy 234n0g seasy juaipesbumog LNO 3y} w1 321y Buidwing mopeayy S.31qaid 0} sty |evaiBojosixo}oo] j0 Aeurwng



R

L jo {'8bkg | vl T SOHES YU HEVZ SO 11 IR vE MLOSDIL o ar
€424 XIANI QYVYZYH
%10°0> 10°0> SLLoLL 9z’ — aN — HN 'l L i - N N WNHNOYHD
%100 100> 29'v¢ ¥0'0 — 90'| - N 0 | uN — L BN L X | 3IMUNALVELN
%010 Y £6°02 920 — 100 — N | o9zo S T # o av3l
%10 100 99'8Ly 186 — 90°0 — N 467G B 8i¢e - N X, T ONIZ
__%ll0 10 0z 0£Z gi'e — 800 — N g9t ] sse — LU S SO ISINYINYI|
%610 200 81°989 BSGL — L0 = HN 8sslL | | sgis | — LN ox ] WNIINOYLS
%ST 0 €00 19401 6L — 100 — N 6LE 1 visl - N Fox b TIOIN
%L’} L0 £CEP Fr e - 100 — N &L | 8.2y — ] un X H3dd0OD
%602 sZ0 96'59 vLol — £0'0 — | uN 291 | se¥es — ;8N | x -ﬁ - NIL
%012 92'0 £l #ro — aN — * N vro | 1 ese - | 8N x| WNIT1AY38
%9pZ 0£0 i5ve ge's — £0°0 — | un se’z S I N i WRIHLYY
%1€ 8€'0 69'56 bL'gg — ov0 . _ i -¥N Hoe ] ez | — _LodN [ x o WNNINNTY
__%0ZS £9'0 Tyl 86'8 — 610 — N 868 | [ 08z | — T Ny o x WNYvg
%l '] 60 Sv°0 Zr o — |eoasgr | — uN ewo | [ esz | = Tan | T
%9601 £e'1 £9°0 re0 — £0-3ieE — |__®N Vo | | 6t — _dN | ox T DIN3ISHY
%PSZI 251 SS'LL sl ~ £0°0 — HN 8541 —ooLeveos F — | ouN | x _H e INNN3Q8AI0W
%EY P L) £2'rZ ey — 0462 - | N veey | | weevsz | — | AN }ox T ANISINOVYI
%G9S 064 02 €6 — LG0 - N £6'¢ cree | o — 0 ouN [ x o WNIGYNYA
%EE' 12 K4 620 Si0 — 100 — | N 520 o't — i N x| WNINI T3S
_ I=4nS 0L =4ns oL =4ns oi=4ns| :no ‘ ahleuy
1=y 20¥00°0 = ¥) 210 =y _ 8N = ¥I{ 19} 5024
ASRY 0L uenony [ enjea sauaisiey | exel| aeju| 0N aejul | S6qan ayeju) anjep 70N aet | Sqan
10 Wens0g | prezey fropxoy €101 | pajewns3 m SYIHV INIIGVHONMOG N0
Jajeps soeung 1108 |eroyng uogejabap UMY jeigsaslay ISNON ONIdWNT
AUVHRNS LNIDd 34NS0dX3 MOGY3IN S.37534d
S134Y e raly 22unog seady jusipeabumoq zno sy w aoy Burdwunp Mopes|y s,3)qa1d 0} ySIy lea160j021x0)003 jo Mewwing
N



R R

ZJ0 | soed 14vda SE1LEN SUBMT YUS NHYZ S1X T NHYAZNUSYERI0SA.D AIN

i | %0661 _
10)2e4 asq) IS i WNIGYNYA %89G _
| - WNISINOVIN |
1 80 90 o zo 0 _ _
_ . o . m |
_ " " “ 0 m %EZB m
R S S S g | : AMAZHIN i
| | | z T¢
I I ] i
..--y---s__|-||n|||"||-||||._| R s n.u-n
1 1 1 1 n
DR R T e & s
| 1 1 . 1 =] H H
a | WOy
........ T g B |
r t 1 H H
e REEEEEE TR REREEEE IRREREEEE o %e9ve %S
. | _ i : I ERET I
L 25 7AN “ __ _ g : WNNIWATY
%l S _
: %624 WNNITIATOW :
- o oo M HIAHIO !
J0j0e 4 9S(] 9IS SNSISA Xapu| piezeHy : YSiY [BjoL 03 S300d JO suonnquUiuey %,
Wisouo? JO [ednU3YY [B1JUSIO4
Z
Q z
M < £ o 2 g £ w
8 z g 5 2 s g 3 Z
: 2 4 5 z 2 Z : - : : : 2
3 o a Z g g g g g 2 g g g
=ty e —— { ] - ©o o : ' . . N
£00 €00 v0'0 . _ﬂm_ _ _
620 50
/50 130
e aiemicccccccnmeeaeceanan. feeaaan S AU D IR A U P .. T
%0 vol el
g F
N
B
a
Z o
L
Q |
L T4 5z W :
| g
'SAML poeoxe
jeis; saunsodxs sjeaipu ) uey] g¢
Jejeasb spuenonty puezer ‘ejoN oo
$2°L1 :Xdpui prezey
o L e v
ASIY Jo %) < Bunnqinuo) s300d 2W) 403 sjuanony paezey

S134 e ealy 83inog sealy dwng pros ay) w a1y Buidwinp mopeapy s,8|Gaid ©) ysiy {e21601091x0)093 jo Arewung



0 ¥ it . - .
€0 cvukd 1d4%vH0 Shy e SHBUD YOS HievZ ST iV 1HY2ZNS TR ALDSDAY adn

e ol _ .
WIaoUOD JO (EINWBYD |BHUSIO .
3
o M < z o 2 : s 7}
g z g : ; ; 5 g 2 : : ;
Rl il z Ed F4 = ] o 3 <] Z
o & o - g Z € = = S < c z
5 il mo z Z 2 H =z z Z g g g
. ; Y : E H : . ) T %0
! . _
w_ ¢ %0e
bl
©
g
- %0b IUv :
g |
a |
©
=3
-
Q
5
%09 T
B
x |
o
- %08
N N . = .
| el 1a1ep s0BHNS T SEIL [0S [EIDNS M BBVl UOREISBIAD BN YWY [EUlSaLL @
ayeju| |ejo O} Sjulod 31nsodx3 Jo uonNgUIUY

S134Y Je ealy adinog sealy dwng j10S ayy u1 a1y Burdwinp mopeap s,a1qa14 03 ysiy Ies160joo1x0}093 jo Alewiwung



T T ...

Z 40| 8bed ) 4vHQ T = ’ S6/LE/G SLBUD 18 NHYZ $)X 1% NHVZRZNOSYYNI0SAT d3W
: : %EPZL
lojoed4 esn e)g ; : JINaSHY wes 6
WNISINOVIN !
3 80 90 ¥0 20 0 ] :
. _ _ ) %TYEL
“ j = _ ¢ WNNIAGA10W wizs
! ! _ R P AdNIYIANW i
||||||| e B i A - - ----7 i
I r I I N
| | I I H
e B R Ao @
: | _ s
e ey B o R rg a %@
! ! ! ! M %S9E| WRIWaYD
I I~ e T T8 @ WNINIT3S
1 | i bl _
| _~ |--."y---:--."--:--..“,.,y--\‘." ,,,,,,,,, | ol %PT'S
¥z __ ! ! L. | WNRIYE
_ _ . NELY
_ %ilbl wegg  WNNIWNTY
! HWNITYNYA HIHLO
10joe4 BSM) UG SNSIAA XapUf pieze %Sty [B10L 0} SO0 Dd JO SUOBNqUIUCD 2
L -~ e
WIa3uo?) O [edlwsysd |Biuajod ;
z : m
Z S i
“ > o =z > 1 w <
g E 5 g = g 3 2 5 g 2 z
] - x F3 & = 2 @ jul z z 2
o ~ c c c c z 5 Z z £ c z
X z = =2 = = = =< = [} k4 < 4
- M H_ — + t = ' 0
800 .
20
y20 520
¥E0 ¥o
£50 - gg T
850 90 &
-]
a
80 p
=
=1
C e e e e mama s asacesmmeaeeme e Ceemecmann R 7o R P S SRR NP R R S .. . w.
. zol -
- . oLl zl _
‘SAMI pagoxa :
18y saunsodxs a)eaipul §°) uely) L
1ojpail sjusony) piezey J9joN - ot vl |
ZL'LL -xapu| prezey ISl g1 8BS
U 51 m
ASIY JO %L < m:_azn_._wc.oo $300d 2y} Joj sjuanony piezeH _
S134Y e ealy 831n0g ssyoual] jeung 9NO ayl ul 8w Buidwinr mopesyy s,91qaad o) ¥siy Ie2160}021x01097 jo fiewwng PR



l

TZiogubed | VME o e St iATE SHND LN 1 ST 1T (HYZRNOS VS 0SE.U aar

LI33U0J JO |eslay ) [enuajoy m
w i
-] > 3 <] < :
m = o = o < w = [
g 3 = < g g 3 2 3 & 3 g

3 E I z x 2 2 @ m Z z =] _
3 2 g g Z g ¢ 2 = 2 s - g
s i : T - : : : © %0 i
D0l _
| %02

. | %0E -
[
g |
%y 3

L
&
o
- %05 S |
: S

<

! )

- © %09 5

: &
=
@ H
L %04 "
%08
%06 _
SR S _— - o %00L

| SYEIUI J2JEM 20BLNS D SHEIU| I0S [EIOWING M BYEIu| UORESBAAT SYElY] Yy eujsans ) @
3)e)u] |ejo 0} SjuIod arnsodx3 Jo uonNqLIUY

S.134Y je eary 821no0g saysua.] [eung gno ay} ul 991 Burdwnp mopeayy S.3]qa1d 0} 4s1y |e2160j031x0)097 jo Arewiung



e

}jo | sfed 1ywua . SB/VESS LH NHYZ ST W NHYZZNO\SYYI0S2V.0 d3W

Z4'bE X3ANI QHYZVYH

%100> 100> SLI9LL 940 — N — uN 9.0 ey | — T uN. dox ~ WNWOYHD
%6070 100 £6°02 0z0 — N -~ N 0Z'0 8l — . ®¥N 4 x| ava
%010 100 gggLy 5% — N — N ISp I ogoz — |.&N_ | ox b ONIZ
| %lL0 100 81’889 158 —_ N - 8N 158 e 9008 ) = ] N X T T T AAIINOYLS
%bl 0 z0'0 92'082 29e — N - N 29¢ ez b= L uN | ox T T ___3SINVONVRH|
%SZ'0 £0°0 29'%01 ¥6'2 - uN - HN 6z | 0eLL —_ LN [ x0T o TINDIN
%690 800 ECEr £ee — HN — N €EE | 656l — @ | ox ¥3dd0D
%12 vZ'0 96'69 S6°G1 — N — N G651 o v8E6 | — . ®N T NIL
%¥ZZ SZ0 gL'l £v0 — N - uN EF'0 vee  — | owN | - WN1AY3A
| %60'E ¥£0 15V ¥r'g — N - dN vr'g 11 A e | R T WNIHLN
| %ELY £5°0 68'S6 0r'05 — N - uN DF 05 e | BFOEZ f — ] wN | T WNNIAATY
%rZ'S 850 ZrL 628 - N - N 6es | |aey | — o uN | ox Co Wnidvd
| %bLB 160 Sr0 L¥'0 — N — N o oo | — PN | o WNINavo
%LZ6 01 Z00 | 200 -~ uN — N zo_ 0o | —  uN X o AMNOWAW
%E6 6 oLt ST IrT 11692 - uN - uN 41692 e | 98O8SL L —  WN | x o WNISINOVI
%EFZL ge'l €00 180 — HN - dN 80 |  |.&s | — uN | % o JINISHY
%TIE) 151 S5'4) 0521 - HN — 8N 0§41 o dBZOL ) = LoWN o x0T ____WNN3Q8AT0W)|
%EHEL Z5°1 620 LAY — N - B8N ¥b0 | ssz - N e WNIN313S
%L ¥l 851 102 9z'e — N - N 9z 0Z'61 — dN X WNIQYNYA
. I=4dnS 0’k =dns 0'L =4nS ¢'l=4ns| 9no ajhjeuy
i=Hi 80000°0 = Hi IL0=¥i 4xzum_ 10§ 909d
ASRi[B0L  (quegon® | enjep eouasaiey | edew| | eweul | 1on | ewely | 90 e anjep, on | aewu | S50
Jojusdied | prezey Roxot 1®0) pajewnsy SIFHONIYL TVidNg 9No
19)Bpp 80BUNG 10§ |esaung uonejebap, UMY [eulsaliay FSNOW ONIdWNr
AHVIWINS INiOd 3UNS0dxX3 MOGYIW S.31935d

$134Y Je ealy 82Jn0g sayoual) jeung 9no a3y ul ao1 Buidwng mopeapy $.21G31d 03 ys1y 12160j03{x0)023 Jo Asewniung



2101 9beq 1 4vHa $6HLES SURYD T MY STV DHYZZNONSVEIMOSZL0 23w

i %EE Z1
Joyoe4 esn aS i WNNIOSAION
. e %E6 Lt
S e WHOYNYA
i %6LZh
WNINTT3S
%6L'8
WIWavD
x
£
N
[
3
a
3 : %OLEL %E5 L :
a m DINISHY Wnive :
% |
!
_ |
; I %SG £ i
; . HWONIAG Y _
i Y091 %EP DL |
m WAISINOYA HaHLO !
Jojoe4 asf) IS SNSIDA Xapu| plezel YSIY |BJ0 L 0} SO0 Dd 10 suoHnNquuo) %, i
WIS2U09 JO [edjWaY s jeua)od _
3 = m
Z =] z
w m S - .
= > -3 < 1 o > i
] 5 - & o 3 3 = < @ s z z r 5 Q !
g Y z 2 © > z S = > [s! 5 2 m a A :
: s & § 3 & 4+ & & z & g & 'z 2 5 &g
g g b 2 3 m z Z g g H g g g z 3 S
e -tre= te+H— eyt ! ] ] ] ] ) ] ) — 0
00 200 z0°0 £0°0 £0°0 vo0
20
G20 9z'0
9E0 0 )
90 :
T
B
— — 80 B
- a
€80 50 oo m. “
R 55l Sl R Tl e Rl S e R e 1 o
=
. 3
gL -
; R— | i
| ‘SAM{ p8eoxs e se'l vt
| Jeyr sainsodxs sjesipus 0"} uey) £v L .
H Jojeaii sjusRONy pIBZEl [OJON ot
M ) ¥6°0L ‘xapuj piezey o o _— ol

xmmm_ 19 %1 M Bunnguiuod sD00d Y3 10} sjuanonp plezey

S134Y Je ealy 202un0g jjpue pio 3y W ad1y Buidwine mopesiy s,31991d 03 3s1y [e3160{021x03097 Jo Aewwing




P, . |

‘Ziozebeg tyvuq . ‘ S6/EMS SHBND G 1HYZ STX ITY NHYZRNOSYU0ez 0 S3N

UIB2UCY JO [BIIUAYT [ERUS0
3 z
)
w [=] F3 a z
Q > > > < r >
i 8 S S : < B . 8 2 3 & 3 3
i i 8 £ 3 =z : ¢ : & 2 &8 & 3§ 3
= o < ki m = = = = = @
s ¥ ® 3 & % ¢ 2 & & ¢ & ¢ §& & £ g
. " — . —— -~ ] — _B\O
%02
bl
[>]
g
Coop 3
g
=]
[
o
-
=]
)
© %09 m“
g
=
1]
. %08
. - F E [ —  — b— - [ %00L _
 SYelUj 10jep B0BUNS O AXEIU] IICS [EDLNS @ S4E1U) UONeISBaAT SYelU] Uy [eLisaua) @
ajeju| (2301 03 SJUI0d ainsodx3 Jo uoPNGLILT :

S134Y Je ea1y 924n0g j|puE PiO 2Y) Ul 29N Burdwnr mopesiy s,319214 03 3s1y 189160]091%03093 Jo Aewwng



I e ———————

zio | oBed 14vuqg - ) o SEEG 10 OHYZ STX TV NHY2AZNOS YIS d3N
%10°0> 100> erestl | 610 — aN 00 ¥9'6 510 160 HN - Nl X INTHHINYNIHJ]
%}0°0> 100> £7'E9LL 0z'0 — an Lo0 052 6L0 13! HN - WN P X INTIVHLIHIVN]
% 100> 100> ¥EoLl Z00 — aN 100 66'C 100 00 HN — N X INISAHHD
%30°0> 100> ze'le }00 |€039e'L| 100 |€0-IPZL| 0SS0 |co-3zl ¥ 200 N — 8N | X ALV IVHIHAOAXIHIAHLI-Z)SIE
%10°0> 100> 990 vo-agez| — ON  150-39/°1 | €0-30€'% |¥0-302'2 1 €0-362°) HN — HN X 3CIX0da HOTHOVLdIH
% 100> 100> SL€02 80°0 — aN 100 v9'Z L0°0 e - N — 9N | x INIHLHAYNIOV
%10°0> 100> £5°Gpl 100 — aN l0o 9E'2 900 G0 uN — 4N X aNzHoNd
% 100> 100> 262 €0-320'% [€0-3200 | €00 - an 0 anN HN - N | X TONIHAOHOTHOVLNId
%10°0> 100> 160 vor3Lir| — aN__ |50-346'¢ 100 |v0-3vy | £0-309F HN — .y | X 31v4INS NY4INSOANT
%100 100> EG'SFL 600 — aN €00 T8 500 1€0 dN —_ L 9N | x ANIHLINVHON T
%E0°0 100> 800 s0-328€|  — aN _ |so-3z8c| 100 0 M95070N|  uN — | ¥N | X INOLIM NIHANI|
%100 100> £EQLL : 100 ~ aN 100 69L  |e0-32Z1 100 N — aN | X ANTHENYHONTA0NOZNIE
%100 100> 2e48 80°0 — aN €00 604 500 LE0 HN — .8 | x INIYAd
%1070 100> €911 100 — anN Lo'0 452  |¥0-300'9: £0-3e5€ dN — 8N | X INIHAL(PO-E'Z LJONIANI
%100 LO0> £9'11 zoo — aN L0C 81 |e0-Aree Z0'0 N —_ 1l ¥ N | x ANIHINYHON1Ha)0ZN3g
%100 Loo> £9'LL 200 — aN 100 582 100 ¥0'0 N — o | X INIOVHHLINW(E)OZNIE
%200 100> €L E0-3¥L°C | #O-38¥'L {¥0-398°6|€0-J09E! 880 — anN — | ¥ | WNITIAY38
%200 10°0> 8LEl Y00 |€0-3€ZL| 00 £0°0 ge'8 — an — ~°N | X 11v803
%E0°0 LQ0> 500 PO-398°L — QN 3S0-3.2€| 100 |p0-F¥1 | pO-3Z98 N — _ 8N X NIHQ1310
%£0'0 LO'0> gL'l £€0-35L'v — ON __|e0-360€| 9.0 [€0-350°) 100 N — N | X ANIOVHHINY(Y'E})OZNIgIO
%900 100 19vE zz0 ZZ0 6t'L - HN 0 HN — N ILHLNALYYLIN
%90°0 100 . 090 €0-3€0°¥ | ¥0-321°€ 1€0-314°Z| €022 €. 160 — an — N | WHTTIVHL
%ELQ 100 gl Z00 - aN LoD Y9z 100 203/t N — 8N [ x ANTHAC(EIOZNIE
%¥L0 200 £9°85 160 | p0-3ip'S [£03¥9€] €00 gLz 88°0 als — N | x HIAUS
%40 | zoo 9981y 642 3€0-301¢| 200 20 4599 154 iZ¥r — UN | ox ONIZ
%8L0 200 £6°0Z 00 |v0-32€°9 (€03FZF| 21D 0482 620 891 | — _¥N | X ava
%810 z0'0 81589 goel 1 i00 6¥°0 ) 1808 £vEl 0062 T ¥N | X WNILNOYLS
%610 z0'0 #10 000 — aN__ |€0-3¢€E| 4S50 |+0-398'9| £0-3p0'¥ HN - N ox |  ¥5Z1-H0120YY|
%1Z0 200 LGy0L 9z | €0-3E¥L| 100 90°0 ¥6'¥1 orz - IR — | ¥N L e IOIN
%8Z'0 £0°0 zoo ¥0-322°6 | 50-389'L jp0-324 L Iv0-350S| 21D — aN — | un_ X AYNOHIANW
%IE0 €00 £eeh 6v'i  |y0-3206] 10O 510 0418 vey 982 T i MN | ox H3dd0D
%9E'0 v0'0 92'082 16 100 90°0 €11 992/2 €08 | - | vEiv — Ly ] ASIANVONVIN
%SZ'Z SZ'0 96°G9 9z'9} [E0-3€TE| 20O ¥00 LL6 Zz9l | t¥ss | — = S NILL
%IE'Z 92'0 ¥L'0 ¥0'0 |€0-392Z| 200 #0'0 89'g — aN — JEN | ox ] ANOWILINY
%0E°E 9e0 15p2 888  |£0-386°L| 100 £0°0 00’8 ve'g 10'2s = j.un foox B WNIHLIT
%SG L £8°0 68'G6 8Z6. ¥Z'0 09’k glsy | 99ti0LL | sgee €1'661 — N | : WNNIANTY
| %8S'L £8°0 ZTrl 82711 Z00 10 PO 65°GE1 oELL | §¥'99 — uN ] ox WNiyvg
%61'8 060 sto Ov'0  |P0-319Z |£0-39L°L|€0-365E| 880 ok | 4 — .. 4N _ ANINGYD
%8611 L) 102 b2 |€0-30€L | 100 zZLo €7 0L 85C | €51 | — . uN | WNIGYNYA
%EE'ZL SE'L gS'LL 656Gt |€0-a51'€; 200 £0°0 Sgd 9§61 - LS'16 i R =1 A S | WNN3AgATON
%6421 oL 620 - O¥'0 | ¥0-3P0F 1£0-3692]€0-348°3| 9P 0 0r0 L i£¢ — | &N | WNIN313S
%0OLEL £y £9°0 06'0 |wo-30v€ [£0-3iz2| ZoO 046 88°0 s | — | ¥N | OINISHY
%¥09L 9y £Z1P2 T4 4 90'¢ Ly 0Z 8€'6 £5862Z [ LEolp 06'8vte — HN WNISINOYIN
04 =4nS 0'k=4NS 0L =4dNs olL=4ns| sno aheuy
: 510 =¥l 80¥00°0 = M| 210=y YN = HIf 10} 300d
uSid |ejol | usnonDd | enjep adusssiey | exew | ayeu [ ¥qon | ayey 100 ajej| anjep o0 | axewy | Son
jojuaning | paezey Axo) 12301 pajewnsy THSANVYT Q70
T 13jepp @depng 1log |e1dyung uonejabap UMY Jetysais ) FSNOW DNIdNNr
AYYWHNS INIOd 3¥NSOdX3 MOQYIW S.3718938d
S134Y Je ealy a2n0g, [|ypue] piO 3yl ui adily Butdwnp mopesy s,a1q9.d 0 3siy 1e2160§031x03093 jo Aewwng
D



B

202 an.dn_ .E(.«_n . SG/LES 10 NHYZ STX TIV NHYZZNOSYY MOS0 43N

¥6'0L X3ANI QUvZVvH

%100> Loo> 0LZiay ¥0-38t'8 | ¥0-38r'8 | 100 aN_ | aN 0 an ¢ WN_ | — o 3NONVLNngzZ
%10°0> 100> $92121 go-3eL| — N _ f€0-39¢'L | €80 50-350'L; $0-30Z9 dN AN b ox [ ALVIVHIHd 1ALD0-U-Ig
%10°0> LOD> 95607 Y0329 [#0-3292 | 1070 — an ¢ | OGN N — N 3LYIYHIHG TAHL3IO
%}0°0> LO0> PO LLL ¥0-39€¥ | ¥0-39c ¥ [€0-F062Z] — an 0 | aN N — L ___3NISHLIOHOTHOINL
%10°0> 100> SZ6E ¥0-318°¢ Jv0-3i8E [e0-avsz| — an 0 | aN dN — et NYHO40"OTHD
%310°0> 100> 19628 100 — ON _1€0-382°L | €0 e0-30.v| €00 HN — LN X TIIVIVHIHG TALNguIg
%10°0> Loo> 602 so-3106| — ON ;SO3LSe] 100 |50-3051 ] G0-308%8 |  uN - X B 10a-+'v
%L00> 100> £PEOLL £0°0 - aN_ jeo-358e| B €00 | 510 HN - X 1 3NTWHIHAYNIAHLIW-Z
%1L0°0> 100> LEGL Y0397 | v0-Fio¥ c0-Tl1e| — aN | o aN N — X o 3AHOTIHD INITAHLIIN
%10'0> LO0> o9l eo-3vzy| — ON J€0-39/€; 260 [v0-38/% | €0-3187Z | <L, I el I 1 I X | ANTIAYII(UB)OZNIg
%L00> 100> SZPOLL | 800 — aN 100 z8°2 S00 ' 6z0 4N | — x| e 3NIOVHHINY
%10°0> 100> SEC6 100 — aN_ |20-38€'L| ¥E0  jco-avec z00 N — X_ i AIVIVHIHC TAZN3E 1ALNG
%L00> 100> Z5'0 souge| — ON__[S0-306'} | €0399y (G0-3¢6L [ »0-39LL | uN |  — X . NjHaw
%100> 100> SLLoLL §£0 |v0-3429]€0-316%] 00 60°EL 90 1 _j_60v [ — s WNINOYHD
%10°0> 100> S50l go-3geL | — AN |¥0-3S¥Z| 90D {£0-3Ei | __t00 N | — F ) X HOTHOAXOHLIN
%0°0> 100> A9z £0-309°¢ J£0-309€| 200 — aN 0 aN uN —~ 3INOLIDV
0L =ans 0'L=3ns 0’} =4ns SN0 ahjeuy
: S0 =¥l 80400°0 = Hi o=y 40} 303d
£ S5 -
ySiy jejol  |jusponp) | snjeA sauasagey ajeu] | ayeju; on ayepu| 120 ayeju| anea 519N aye| THHaNYT G0
jojuadiag | paezey Ayopxoy 1ejoy pajewnsy .
Jayeps adepng 10§ [e1ong _ uonejabap YUY [Buysana) ISNOW ONIdWNT
AYYWHNS LNIOd JUNSOdX3 MOGVIW S.37938d
S134Y je ealy s0.nog |[pueT pIo 3y} ul sy Burdwnp mopeap s,81qa14 0y AsIY revtbojoaixojosy jo Aewwing
=



Zjo | sbeq 14vag T o ) SEALENS SHBUD JSN 1IHYZ ST I IV IMYZZNUSYYNL0STLY a3

%S 21
WOIOYNYA

_ %05P1
WANTYHL

%981
WNRINNTY

T
[ i
N !
2 | : %6Z 11
= WNkve
=] . :
a
[ i
» _ i

: [ %ITZE

. _ WNISTNOYI

i | BGECL

| : WIRINAYD

%02
"3IHLO

ASIY |BJ0 L 0} SO0 Jo suonnquiuocs 9,

uIgoU0Y JO |e3iway? (enusiod i
> z n.V,.. = > I ]
g g Z & z 2 2 S < z z _
3 £ 2 3 § g 2 z g g g |
2 m jul 5 zZ g z S z z g _
i ot — [ o
£0°0 £0°0 oo 010
50
£r0
lllllllllllllllllllllllllllllllllllllllllllllll Sl ~ = = a aflu o - - - - o= om - - - - = - N R ] LT T [ S ﬁ
3
et S0 oLt €L} N
a
se L .
[}
c
S
=
1]
2
A
SAML pesoxs - _
jetj} saunsodxs s1eoipur g-f ey .
Jajeaul sjushond piezey ‘e1oN - !
L£°6 :xapu| piezey 00°E

i S . c
_ , v_m_m hc .x.w < m:::nEcou S200d 3y} 10} sjuaony piezey

- —————— ~ -

S1344 je eady a2unog pjsty >m._nw YUON mﬁ ut oI m:_nEE. MOpEIW $,9|1931d 01 ysiy |eaibojoaixeloog jo Aewwing



e ———

. ..mm... - | S Wt vy iy -
Ziozebeg ivHa S6/LES SKBUD ASN NHYZ STX TV NHYZZNCASYYNL0SZVa d3N
WI32U02 JO {EDIUBYD [BRUSI0G
=
M z o Z 5 =] 3
8 3 z 2 : g g z 2
3 z 9 i 5 z 2 3 S e &
3 8 i F E g g g g g g
_ - : © %0
| %0l
- %02
b %0e
: o
i "]
a
L o%0p 3 i
[
"=}
' 5
f o S
: =
=]
: B
%08 Iz
5
x
;%04
%08
) © %06
| = MW |
| @MW) J91EM 20BUNS O eI} 10S [EIOLNS W BYeIu| UOREIRBIAD EI| YUY [2LISeLS L B |
a)eju| [e30] 03 SJuIod ainsodx3 o uonnquUIuos

S13-4Y Je vasy 82inog piei4 Aeadg yUoN auyy ut adiy Buidwine mopeay s,81Gaid 0 sty 1e2160)021x03023 jo Lewnung



o e ie o L. M .

Lo _w. m.mmn_ L4vHa ' SEILES 48N NHYZ STX 11 NHYZZNOSYEIL0ST.d dIW

I£'6 Xapujprezey .

%L0'0> 100> S2°1917 S0°0 — uN S00 z8°Zi — an — [ =N X WOINOYHO
%100 100> 1S¥T £0°0 — AN €00 95’9 — aN — | uN WOIHL
%200 100> £L1 €0-385Z| — N |eo-3g52| €90 — aN — HN WNIMAY3g
%E00 100> 6L'EL Y00 — uN 00 0,6 — an — UN X - 11vg00
%600 100 620 £0-35€2] — N [eo3sez| sco — aN — N | WNIN313S
%010 100 — o98Ly 18'E — AN 0z0 £6'8p L9e vZ'1z — UN X ONIZ
%Lb'0 200 Z0'0 000 — N |v0-369Z| 100 — an — UN X AMNOHAW
%02°0 200 81889 0L'El ~ uN €10 €0LE | 862L ve'9s — UN X WNILNOXLS
%bZ'0 200 £6'0Z FT) — N 9o ov'or 0£0 91 — UN X aval
%620 £0°0 £cEY L) — uN 960 0¥l by 59 — UN X_ ¥3dd03
%be 0 £0°0 9z'0£C 0gL — HN 0cL | ogele | 66 szSE — uN X 3SINVONVIN
%10 Y00 L9°%0L B6°€ — AN 900 9061 £6'¢ oL'ee — 1 un X 13%0IN
%90 ¥00 £9°0 £0°0 — N €00 299 - aN — | uN X JINISHY
%L9'y £r'0 10 90°0 — N 900 £¥'GL — aN — °N X | ANOWLLNY|
%5601 Z0'L S0 90 — UN [0 30P| 660 o0 892 - UN WNINAYD
%62 11 S0'L zZ L S6'v1 - AN 690 | 19691 | ozpL 69°c8 — uN X WNRive
%981t 0Lt 6956 $6'501 — UN_ | 28'9v [06/8viL | 8O6S | vsire —~ UN ] WNNINNTY
%91Z) gLt 202 vz — N £1°0 80'ce 1z 00°€l — uN X WNIGYNYA
%05 vl SeL - 090 80 — N [e0-362€| €60 180 Uy — UN WNITIVHY
%12 2¢ 00°E £T¥rZ gszes | — N 6v'6 | 665262 | B0€Z. | 8y'€SZy — HN X WNISINOYIN
_ I=4ns 0L =4ns 0L =4ns 0L=4ns| eno ayijeuy
_ 1=yl _ 80¥00°0 = ¥l L0 =Y ¥N = Hi| 401 5024
ISR 1e30L | JuanonD | enjep eousssjey | eNe| | ewewy | %100 | ewenw | SSion L L] anjep patel) aEt | on
10 Weoioq | puezen Aapoxo,, 12101 pojewns3 1314 AV¥dS H1¥ON
I Jajep aoepng ios |ediung uonejebap YUY |einsansy ISNOW ONIdWNI
AYVRHNS INIOd 3MNSOdXa MOQY3IN S, 37933

S13: 3 Baly 82inog piid Leads YUON ayy ut 91y Buidwinp mopeay S.21931d 0} ¥s1y |e2160]091x03023 jo Arewnwung



.

Zio ['9b¥y 1 %a T ' SG/LE/S SHRUD HSY NHYZ STV NHYZAZNOSYHRLOSTT dIW b
T I e T _
Jojoe asn ayis , . WNNIANTY !
. %ETEL _
WNISINDYIW - 7
AHROHIW _
i
- |
N
B %IESL ;
g OINISHY _
I m
a
a .
x i
“ %rE 0L :
WINGYS _
%602 _
%6E'9
WNITYNYA HINLO m
J0joe asf) 8)IS SNSJ3A Xapu| piezey “ ASIY (€101 03 SDODd J0 suonnquUuos v,
L I S i
WaTLoY JO [BIWBY D FeRUSl0Y i
H w > £ <
g 3 3 2 . g £ 2 2 5 _
z =] > = =] > a = mn i > i
q 2 3 : - : : : : 2 : - m
m i 2 b z g 2 = 2 = z 5 £
— | S— | — | S N 0
fA] <0 €00 P00
2 Zn
¥20 520 _
N A 1]
!
I |
: &
‘90 B
g !
2]
. c
© 80 8 i
1] N
¥80 P80 32
eemanean feeeaann S m e e e e meeetc e e RN Y R R U R .- T
0L zot
‘SAML PoeoXe oL ,
1ey) sainsodxe sjeoipln o't uey) e
Jopeail sjusiond prezey ajoN .
20°2 :x8pu| pJezey BEL -
ASKY Jo %) < Bugnquyuon $300d 2yj 19} sjuanonp piezey

.w 134Y je ealy 321nog sjid Yysy ay ul aaiy Buidwinpe mopeayy s,919914 03 AsKy 1821601031x03097 jo Liewuwing



]

Z2jog On-..Tﬂ ldvau - ST s ’ SBfbury "I HSY o Z STX T v (6 ¥2RNw ¢ a bOSTVL wars .

Wiasuog Jo [edfay ) {eluajod

2 z
$ @ > > <
z m o = = o
B ; b3 z
z 8 £ E & 2 P g z z £
=. = > = m w >
5 S z = 2 - . 2 & 7 S
m & o a =] g c [ 5 [ = 4 S
- 2 m 4 = = = < Z < 3] <
A ; ; ; , 4 - s . . . . - %0
i
| %02
o
o
N -
&
- %0t 3
"]
=]
[
=3
<
—
o
(o d
B
© %09 3 !
o
>
o
- %08
e |I.¥|! - . — ) r . nXuOO_‘

.

[ @eiul sojem soepnsy sel| 10S [EPYNSE SYEI) UoHEISBAAD SYEI YLy lewisena. @

axyeju| jejol o) sjulog ainsodx3 jo uonnquIuoy

S13-4Y Je eary 221nos S)id Ysy ayj ui anp Buidwinpe mopeay s,a1qaid o3 ysiy ieo160|021x03093 jo lewwng

-



. ’

i o1 aBed 1ywvuqg SE/LEIS HSY NHYZ STX TV NHYZZNOWSYHIL0SZD daW o

808 X3aNI QYYZVH

%0°0> 100> 86°60F ¥0-386'/ [¥0-3862 | 10D - HN — N uN - uN ] 3LVIVHLIHC TAHLIIO
%10'0> L00> 6119 Y0319 1¥0-319v (€020 — uN — YN N - uN INYHLIOHOTHOIOZ'|
%10°0> 100> 2062 P30y | ¥0-30L Y [coavzz] — uUN — N HN — N 3dI4TNSIG NOSYYD
%L0'0> 100> LE'G) POLLL |01 L [coTAps v — N — dN | uN - uN X i IAIHOTHD INTTAHLINW
%10:0> Lo0> 192 €0-3pe’L |€0-ave’L | 10w - uN — | _¥dN | uN - HN ANOLIDY,
%10°0> 10°0> 2Lz £0-386°L f€0-386°L | 100 — N — N uN — dN X ALY IYHIHA{IAXIHIAHLI-2)SIg
%L0'0> LO0> SLLOLL 980 |+0-358'S [£0-306c| ‘00 9661 640 59 — N | ] WNIWOYHD
%L00> 100> 19'%¢ 100 10 600 — dN [y N - UN N SLMLINALYYHLIN
%100 F0'0> SS41 W00 |€0-3962; 2z00 |co-3szc| ¢s¢ - aN — uN WNNIGEATION
%200 100> 15¥2 ¥00 |e0-3kzz| 100 v0'0 8£01 — aN — N X WAL
%E0°0 100> 6LSL P00 {£0-30L°L| 100 £0°0 or'g — an - N | x 11v809
%800 100 090 go-Fese| — anN__ |eo-3eLe| 160 — ON — uN T _ WOIMvHL
%80°0 00 620 €0-346'L |¥0-3/6'2 |£0-386'L [ £0-220'1 | 10 — ON — uN WNINTI13S
%¥E0 100 81°889 994 ¥0'0 sZ°0 810 2488 99/ __ | 206p - uN X WNILNOYES
%910 100 998y SZ5 |eo-3892| z00 8z0 £9'69 6y | geee | — HN X ONIZ
%810 100 £9'95 480 1#0-3e8°F {€0-322c| lo0 181 80 B0'S - N X HIAS
%020 Z00 #L0 g030ez|co-30ez| zZoo - aN - aN - N X ANOWLINY
%¥Z'0 200 £602 ivo | #0-3296 co-asel vio 8lee 420 85°L — UN X aval
%0E0 Z0'0 iSv0L 452 je0aieL| joo 800 gs €l Z5%2 0g'vl -~ uN TIMOIN
%BE0 £0°0 ECEr SE'L |¥o39¥e| o0 00 ¥391 621 | 094 - N X Y¥3ddoo
%LP'0 ¥0'0 9z0£2 998 Z00 St'0 8c’l 25°28¢ 9z'2 EL2F - N ISINVONYIN
%l6'2 ¥2'0 9659 S86L jeoasze| zoo 100 99°9% 847G za26 - uN NIL
%L1 SZ'0 gLl £¥0 | ¥0-350 [£0-3.¢') |eo-aves | w0 €50 €5 -~ N WNIT1AY3g
%¥E 0L ¥20 S0 80 |v0-3r22 [€0-36v'L| 10O SEL ££°0 1 sz -~ N WNHWaYD
%0 01 ¥80 ZZhl ¥ELL 100 200 650 68'Erl SELL 5.'99 - N X WNIyvg
%P2l L't Z00 200_ )50-359') |¥0-301°L |0-320€| so0 200 010 -~ uN X AMNDHIN
%8921 20l 68'66 8Z'86 £1°0 98'0 02'€S | v8'8EOEL | Seov | _v¥poz - N | WONINNY
%62T°E1 01 Y4 444 Se29Z [ ot 98’9 S8°LL | s6626z | sc6v2 _| 88'99p1 - N} WNISINOVYIN
%9E'S) ¥ €90 840 |vo-3cre [co-3602Z] 200 2Ls 9.0 iy -~ N JIN3SHY
%6021 8gy 202 98Z |€0-362'L{ LoQ 510 LZ°9¢ 1LE ¥6'Gl — dN ____WNIQvNYA
0’} =dNs 0L =4dns Vb =4dns o't=4ns| sno alfjeuy
_ SL0 =HI 80¥00°0 = ¥| : 0=1 UN = dI| 404 D024
ASRi [BJo) | juenony | enjep sousreiey | exejy) aew] | #o0n | eneju) 300 ey anjep 10N | eyeyy | f5p Sild HSY
0 juadiad | piaezey Ayzixoy fejo.L psjeuinsy
dajep adepng I'og |erpng uonejabop YUY [euysane) 3SNOW SNIdWNr
AYVIINS LNIOd 4NSOdX3 MOGYIN S.31g34d

S134Y Je easy 321n0S S)d Ysy ay3 ul ey Buidwine mopeapy s.21q214 03 %s1Y jea16ojoa1x03093 o Aewwing



‘ B N .

Zi0 i ebed 14wy SEILEIS SUEYD E06 NHYZ SIX TV NHYZZNOWSYHIL0S2-Q dIW
S e . . - 1
Jojoed asfy 9l i
d as(} a)ig WEG 1) %61 0L
WNNINNTY WAISANDYW
%6
i %ag'LL ; AUNIYIN
: WNNIGEATON .
g
N %8l £
3 WNINGYD
5
3 %SSZ1 .
x WNINZT3S %SL'L
WNIva
%al v
sy A NOWLLNY
: %HO0ri n 1
_ i WNIJYNVA %bg s WAIRL
. ! ! H3IHIO
10)0B ] 8S() 8)IS SNSIAA X3pu| piezey _ ASIY [ejo) 0} SD0Id 46 suolnquucy 9,
L S
WIi32U0Y JO [EINWBYY [eRusjoy
< .
M > va > m < _
= = =< w
z 3 8 5 9 5 E ? 5 3 2 g g 2 $
5 5 m .3 z . ® - 2 z g 2 @ z Z z g
i 8 S 4 % 3 g & z g g z g g g = g
= =" — | D ‘ [ ] ] ] ] ] ] ] 0 i
o 200 £00 €00 ;
600 zi'o
- 20
£Z0 PZ'0 m
P00
9£0 -
17
N
L Q2
— a
¥S50 50 " 90 p
[~
T 2
SAML peeoxa o [ ] 2
jey} samnsodxe eleaput 0°L uey 81 “ga ~
Jojeail senony piezel 810N | ) “
79°L 'xopu| piezey 820 wo L : _
TeTTRsREstememmsee. .--...-..--.....-----..--.-........---..................-......---..........wmwo.--- - 3
L
Q0%
—— e e Nﬁ H
xm_m v.o nxu_. < m:z:n..s:oo S$300d 3y} 10j sjuaijonp piezeH i

o
1

S134Y I8 eady a2Inug ped £06 9U) Ul AW m:_aEzﬂ MOpE3IN S,3]q3.1d O} sty [e3150]0o1X03007 jo Alewiwng



zJ0 zabeq 14vua

GE/LE/S SHRUD Q6 NHYZ STIX VW NHYDZNOWYH I O0ST-U d3n

TIHIIN

Wiasuoey) JO |B31WaY] |eRusjod

H3dd0D
JEINVONYN
ANOWILNY

aval
JINTSHY

l WIWAYD
AYNDYIN

' WNISINDYIN

l WNNIABATOW

I WNINZT3S

NLL

17v800
| WIIHLI
I WnNidve

] WNNIWNTY
_l WNIQYNYA

o L 1 -

| %esu) Jalem soepng o mmﬂ:_‘ ‘__o‘w [EI0INS @ SXEIU} UOHEISBIAL] SNE] YUY [ELIS3HO L @

a)Bjuj [E3O] O} SJUIOd ainsodx] Jo uennguUIuoH

S134Y 1e Baly 921N0S PBd £O6 3y} Wi a1y Buiduinr mopealy s,8(qaid o) sty |es1bojoaix0joo] jo Aewwung

%0

" %0z

%0

%08

%08

~9%00¢

oyelu| B0 jo eBejuanlad

%Y/



e EEEEEE——

2101 oBeg j4vua . - SBILE/S €06 NHYZ STX TV NHYZZNONSYHL0SZY dIN -
%100> Lo0> SL80Z go-3szy| — aN _ v0o-3092| 610 leo-3zee[ co0 N - HN INIHLHDYNIOY
%00> 10°0> £S5y e03EL | — aN  vo3vs2] st'o {eo-3see|  co0 N - N INTHONTI
%10°0> 100> LELZ vO-3108 | p0-310'8 | 10O — aN 0 aN uN — UN T0HOD 1Y 1AZNAg
%10°0> 100> LESE ¥0-346'G {¥0-346°6 | €0-T12°¢ — N - N N - uN 30IYOTHY INTNAHLIW
%100> 100> £5°GhL 100 = aN__[e0318Z] 890 [so-Is0€! €06 UN - HN X INTHLNVHON TS
%L0°0> 100> SZT'6E £0-329'1 |€0-329' | 1000 — HN - UN N - uN WHOJOHOTHD
%109> 100> 0g'gl ¥O-3eb6 | v0-35k6 | 100 - N - N N - dN INIHLIOHOTHOVHLIL
%100> 100> €914 yo-as6s| — aN__ [¥0-3/92) 610  [S0-3.0€| $0-3862 HN - HN X INZHAIPO-£'2 L )ONTANI
%10°0> 100> zel8 10D = ON__ e03e9Z! »90  [eo-36£c| c0D uN - UN X INTFHAL
%40°0> 100> 1192 €0-346'L |€0-346°L | 10D - dN — dN N - HN 3INOLIDY
%10°0> 100> 6.6l €0-322°1 i€0-322'L| 10D - N - uN N — | uN : ANIHLIOHOHDIOT' )
%40°0> 100> £ €03¢erL| — aN_ [€0342L| €0 1+0-3:61 | £0-3281 N - uN X INFHINYHONTINOZNIS
%10°0> too> £9'1 g0-3z9'L| — aN__ Je0-3/€1 | $E0  [+0-3irZ | £0-380°2 N - dN X INIHINYHONTI(DOZNIE
%10°0> 100> e eo-3%ee| — ON__ |eo310L; sz [eo-3sez| @00 N - N X ALVIVHIHAOAXIHIAHLT-2)SIE
%t0°0> 100> €914 £0-396L| — ON  Jeo39eti g0 [v0-3665| LoD N — N X ANTOVHH.INY(E)OZNIE
%100 100> oLl yo-3506| — GN_ |v0-31es] 810 {¥0-3viL| £038pL UN - YN INTOVHH.INW(Y'e)OZNIgI
%180 100> SLioKL 2es  |eo-3041] 100 LL'o 6492 99°0 1SS 559 | 00iE) X WNINOYHD
%Z0'D 100> o'l so-ag] — ON _Jeo-3e| zeo |po-3c05 | £o-3cz) N - uN X INIHAJ(E)OZNIg
%00 100> £L'l 100 |¥0-368°L | €0-392°t | 100 A -~ GN — uN WNITTAY3g
%500 00> 19%¢ €10 zLo 6.0 100 g 0 N - N JEMLINALYHLIN
%800 Lo | 090 £0-3e6€; — an__ Jeo-3esc| 480 - an - uN WNIMIVHL
%110 100 ¥L'0 €035  — aN_ [¥0-3298| 120  +0-398Z | £oaibg N - uN _ 84Z1-HO100HY
%130 100 81'880 16 510 €01 810 ¥OCr 85°G 5g9r - N WNLLNOYLS
%210 100 99'8LY 08¢ £0°0 €20 0£0 0L e 5162 - IN INIZ
%210 100 r1'0 €0-31€4 |¥0-228Z | €0-389°) 400058 ) 120 | p0-3S2°1 | £o3ibL N — N X YSZL-HOTO0HY
%S0 100 £9'85 290 |v0-36£'9] £0-305 ¥ - an 190 65°G - aN H3AAS
%0Z'0 200 19°%01 19l leo-3g1Z| 100 Lo 6692 051 09'Z) - HN RERIL
%ZTQ 200 £6°02 S€0  |[vo-3z66! 100 €10 1828 120 61 — an X aval
%9¢°0 £0°0 £9°0 200 |¥0-31€8| 100 260 00'¥ - aN - N DINISHY
%0%'0 £0°0 oA g ect |eo319e| 200 60°0 Zg'1z VT Zr oL - ON HAdd0OD
%ET'L 600 9Z'082 1812 50°0 ) 0g'L vz8ie | €20z | 00°041 - uN | ISINVONYIN
| %85t ZL'o 96'59 z8'L 100 $0°0 vL0 Zeee 94 8¢'¥9 - HN _ NIL
| %P0E €20 61El S0t Jeo36LM| 10D £0'0 192 20'€ 1862 - HN 119809
%ELE ¥Z0 iS¥2 86°G 100 200 890 85°€l 16'G 1961 - uN WNIHLIT
%8LY 9c0 ¥L'0 §00 |e0-3982| 200 500 [i44} - aN - N ANCWILNY|
%S4 ¥5°0 Tyl vid ¥0'0 9z0 650 89°EhL 2Ll 6465 - N Wniyvsa
%8P L 50 S0 920 |vo-asve; eo-30e2 | o0 621 sZ0 1z - an WNINaYD
%96 120 200 00 |so-3k2L| 000  |¥0-301€| 800 100 01’0 - aN AHNOYINW
%6101 80 £TPPe 2968l | 665 £6'6C geer | seozve | 0s691L ¥0'92Z¥l - uN WHISINOWYI
%6511 880 - 69'66 89'b8 z8'0 8r'g 058y | 8198811 | 9E5e 11462 - dN WNNIWNTY
%981t 060 S5 vb'0L [€0-3£9°€| Z0O 200 86F 101l z5'48 - N WNN3AgAToW
%SG ZH 960 620 820 €032z | 100 [e0-3222Z] 890 20 622 — aN WNINJTAS
%00¥L 10} 10¢ 122 |€0-3S6'E| €00 510 89'GE 90z | L/l — N WNIYNYA
oL=4dns| | 0L =4dnS 0L =4dnS 0l =4ns] zZno (MAeuy
- S0 =H 80¥00°0 = ¥i 6110 =1 $0°0 = ¥/ Jo} 202d
ASIY (8101 JuegonD | enjep esuesajoy | exew | ewew | Son | ewewy | Son | ewew anjep, %00 | sweu | o
jolusdted | piezey Ayoixol 1201 pajewnsy avd £06
d8jepp eseung HOoS [epdlung uonejabap YUY [elsaua) FSNOW ONIdWNr
AUVHRNS INIOd 24NS0dX3 MOGV3IW S.371934d
S.13-4Y J& ealy 221n0S ped £06 243 W1 3oy Buidwng MOpEBIY S 31qaid 0} Sy 123150]021%0)093 jo Arewwing -~



" 2 g0 Z ebey l4vya o SEILE/S 08 HYZ STX 1T NHYZZNOISYHIN0SZ O a3

9L XIANI QuvzvH

%L0'0> 100> 8Z'¥oLlL £0-368Z°¢ — an ¥0-381°8 ‘ 0zZ'0 INFOVHHINY
%L0°0> 00> PE'GL) PO-36p8] — an ¥0-300 2 | 610 INITANIL{NBIOZNIg
%10°0> 100> ErEoLL 100 - aN €0-3422| 950 IANTHHINYNTIHJ
%10°0> 100> PO'LLL €0-3rg') [c0-av5 1 100 | — | uN INIHLIOHOTHOINL
%L0°0> 100> 2062 $0-39z¥ | ¥0-392'¢ | co-Tvez — YN 24141NSIA NOgHY)
%10 0> 100> 1862 100 [¥0-3206] 100 |co-3ep SE0 A1VIVHLIHG 1ALNG-U-Ig
%L0'0> 100> ¥eaLl £0-362°2 — aN €0-36E€L| +¥g0 INISAYHD
0L =4dns 0L =4ns 0} = 4nS 0L=4ns|{ zno jeuy
SL0=¥ 80¥00°0 = Y| BLL'0 = ¥ S0°0 = H1]40§ 500d
ASld =100, [yuenond | ahjep oJuslejey | exeu | eyeju 190 ayeyu) 0N ayeny anjep 0N ey | Sqon avd €06
J0esagd | piezey fpxoL | moy pojewnsy ‘ _
, i8jep) avepng Ilos jeung uonejabap YUy jeujsaua) JISNOW ONIdwNr
AYVINNS INIOd 38nS0dx3 MOGQYIW S.37935d

S134¥ Je eary a21nog pey cog ap us a9y Burdwing mopeapy $.31q914 03 %sIy 1ex1Bojooixoyoo3 jo Alewung

D A



Zio | ebed 14vya ' . . SE/LES SHRUD 13 NHYZ STX TIV HVZZNOSYHIN052.a dIW
10304 osf) aus
%S LE
WRIAQYD
T !
c ] %SG
o UIddO2
2
1ed
5 :
v &
>
S
; B — 9 -
94'G %ED 6
_ %46 b WNNIWATY
. Y3IHLO
10J28 4 IS 8)IS SNSUSA Xapu| piezeH . 1Sy jej0L 0} S300d JO suonnquIuog %,
WIddUOY JO [EDNLBY D [BHUSIOY
® F4 z = > o :
& 2 2 S N 3 E: 3
5 g g S 3 < = g
T T T e ey — e ey —— — 0
¥00 ¥00 ¥00 500 900
C 80
Zso
ceeeciaccaccana e Y - L
x
[
51 B
i a
2
=4
£8 1 Z M.
@D .
= t
_ -
T m
'SAMS POEoXs |
jeyr saunsodxe ajedipul o'} uey Cp i
J8jeaub suenony piezer JejoN
, 9.1°G :x8pu| piezey zZLe :
— T g€ |

ASI JO %} < BUBNQUIUCD SO0 oy} 10§ SjUBHOND piezey _

S134Y je easy 821n0g aYyaual] Ise] ayj ul 99w Buidwinr mopeaiy s,919214 01 ¥siy jeaibojoaixeyooy jo Aewwng



.

o Z abe A ’ ¥ .
[ L 4 d 14vHQq . SB/LE/S SHEYD 13 NHYZ STX TV NHYAZAOSYHIL0SDT 43N

UI2UGY JO |B3IWAYD [ERUSG
: <
B s Z
3 g 2 : g g g
0 g g g 2 g ¢ 3
£ g c z c c =
z g F Ed = 3
e e C e e e — n - ma\oo
_
]
b %0t
%02
%0€
: °
@
i o
L %oy 3
! g
[7=]
[
© %0G m
-
: o
_ &
| %09 =
_ B
_ -3
L %01
i %08
m
- %06
- -1 o001
[ @ew1 1ol 200NS @ S¥EIUI 10S [EROIINS W Selu) UoNEIPBIAD SYEIU] YNy eNISaLDL B
33eju| |eJOL O} SjUIOd 2Insodx JO UoHNGLIUOY

. . .

S134Y Je ealy 82inog saydual] jse3 ayy ut aoiy Burdwing mopeayy s,3)ga14 01 ys1y |ea160j021x0)023 jo Alewwng



i 40| abed J4vHa T SB/LES 1T NHYZ STX TV NHYZAZNOWSYEIL0SD'T dIN

SL°6  XIANI QUVZYH

% 100> 100> Svesll  ieo36re| — dN_ |¥0-3058| 1zo |eo3vez| zo0 N — N X ANTHHLINVYNIHJ
% 100> 100> PEOLL £0-382'L — dN 1¥0-3/22( 6L0  {p0-3205 | €032z + N — N X INISAHHD
%L0°0> 100> £5°6p1 £0-356°L — UN_ |¥o3vee | €z0  [co-Tio; 100 N — HN X INTHINYHON TS
%10°0> 100> ze'le 0oz — YN |vo3lee| zzo |ecasiy 100 N — N X INTHAd
%10°0> 100> £9'LL yo-3966| —~ YN {¥0-3018| o020 lvo-39pL | co-aczy HN — HN X INIHLINYHONTH{9)O0ZNIA
%10°0> L0°0> £9°L1 £0-3rZ L - YN |¥0-3e9'8| 20 |vo-36/¢]| coamrs N — N X INIFOVHHLINW(E)OZNIE
% 100> L0°g> ze1z €0-3662| — N |#0-3006| zz20 |[eo-3s0z| zow N — HN X LVIYHIHI{OIAXIHIAHLT-2)SIE
% 100> Lo0> 81889 ¥L0 — N ¥L0 S8¥E 0 N — N WNILNOYLS
%100 Lo'0> L9'v01 S0 — uN g00 €911 0 HN — BN 1IN
%400 Lo0> SLLoLs 60t — uN S0°0 g6Z1 980 £Z'L e | aveg X WNIWOYHD
%20'0 10> gL'l €038 — YN _ [¥0-3568| 120  [v0o-36Z'¢| £0-39.7 HN — N X INIYAL({E)OZNIE
%¥0°0 100> 96°c9 #10 — N PLO 6l ve 0 N — N NiL
%00 - | 100> iSve S0°0 — HN S00 1Z€L 0 YN — HN WNEHLIT
%+0°0 100> SL'EL €00 - uN £0'D vLL 0 N - HN 11809
%900 100> gL Lo — HN Lo 8c'L 0 HN — uN WNITAY3E
%0L'0 100 9z 08z 2l — N 2z 6F0LE 0 N — HN ISINVONYI
%810 L0'0 620 o-300e]| — HN  |£0-300€, €0 — aN - anN WNINT13S
7810 100 £9'85 290 — HN 100 65°E 190 01G — aN d3IANS
%0E0 Z0°0 £6°02 £0 — HN 610 B6'G¥ 810 157} — aN X , avii
%290 ¥00 £9°0 200 — HN 200 05's 0 YN - N DINISHY
%¥9°0 v00 YL £5°0 - N €60, | PEOZI 0 HN — N WNlyvg
%120 ¥0°0 £2pve z66 |- — N Z6'6 tLieve 0 N — HN WNISINSYN
___%S60 S0'0 o Lo - N Lo 6442 0 HN — HN WNIGYNYA
%404 90°0 99'8ly 162 — uN 2z 0 00'¥S €0y 4853 iz v 6Ty ONIZ
%E0'S 260 69's6 sg6y |. — HN Sg'6k | 1691221 0 N — 8N WNNINNTY
%S8°LE £8°L Sb'0 €80 - HN L00 L 9z°0 zze 950 £L41 WNINGYD
%S| G ZL'E £CEY #1°6g) — N 500 80°¢l ¥ZL £v°01 VBEEL | /99/8Z ¥3ddOD

I=4ns 0L =4nS 0k =4ns oL=4ns| zno aihjeuy

: _ 1= 80Y00°0 = ¥ 6LL'0 = HI S0°0 = ¥I{10} 502d
ASRY [ej0L  [jueponD |-enjep ssusisiey | exeu) | exey | yon | exenn 5900 | exelu anjep %20 | syey 10N
jojuadied | paezey Aoy rerol : pajewsg SIHONIYL 1SV
d9)epp 928UNg 1108 [epoiung uonejaBap YUY jelysaua) ISNOW ONIdWNT
AHVAANS INIOd FUNSOdX3 MOQVYIN S.37934d

S13:Y Je ealy 93inog sayouaa] jsel ays ul ao Buidwnp MOpPEIN S,31Gd.d 0} yShy |eatbojooaixojoag] jo Arewwng

e



ZJo | abied 14vuqQ

SE/LEIS SHRUD 188 NHVZ SIX TV NHYZZNOSYERLOSH O JIN

R . [ e e _
10)3e4 es oS M_ o 52
%9E 61
WNNIRNTY

x

[T

N

&

[+ 8

2

F %20 €€ %ab g

x WNINA3S H3dd03

%¥3I T
WNIAYNYA
%80T
%ZE B WNISINOVIH
* : HIHLO

Jojoed as() a}l§ SNSISA Xapu} plezey ASIY 18301 0} SO0 JO SUONGUIUOY ¥,

S134Y & Baly 82JN0G PIS|iH 188 2Y) ut 32 Buidwing mopeay s,91qaid 0} ysiy lea1601031x0)023 Jo Airwwing

Wiasuoy) JO [ea1usy) [euadjod ;
a z _
z > 5 _
; g 5 N s = . X . |
g 9 z g 5 . 3 . g g 5 £ 2 i |
& P =5 o = = [ @ % o 8 | g g e
P o P < o < m o o = z z - Z 2 z
] 4 m 3 Z 3 & 5 3 g S g 3 = = 3 m
[ e——— - — b gy - gy 3 3 3 D —1 — 0
100 oo oo lo'e z0'0 00 €00 ¥0'0 w00 _H_ _H_ _l :
500 100 800
A i
0z o |
Y0 o
1]
N
- S
B "898 p
190 g i
'SAML pesoxe g
18y} seunsodxe sjeaipur 0L uey} ' g0 3
J8jeaub SJUBHONY prezer [9joN |
S1°¢ :xepu| psezey 880
e eemceemmccsmsssanecanan T T . L
Yo L
SO o z'l
ASIY Jo %1 < Bunnquyuod s509d ay3 104 s)uanonp paezey



_ _

Zio zebed avug 3
SBfLES SHBUD L8 NHYZ S1X ._._ﬁlbxémngwd.mm»womﬂd dan

LI33UCD JO [edIWaBY) [BRuajod

TOHODTY TAZNEE
¥5¢1-HOTD0HY

ALMLINALYHLN

=
>
@
F4
m
@2
=
E4

HIAUS
DINISHY
]
|
T
3
l : WNINGYD
l ‘I WNINTT3S
axejul |e30) jo eBejuansey

AHNDIYIN
d{ ANOWILNY
aval

%0
| %02
%0b

- %09

%08

- %001
[eveiu) sorem 20epns @ ey 1105 [EOINS @ SXEI] UONEIRBIA T eI YL [euiSals) @
8)ejU| [el0] O} SjuIod ainsodx3 jo uolnguiuoy
S134Y e ealy 32unog SPISItH 188 8y} ul i Burdwnp mopeay s,2|qa1d 0} XSty 1e21604091x0)0537 Jo Aiewwing rw



Z o | ebed 14vua CoT ’ SE/LES L8R 1THYZ SIX TV NHYZDZNOSYE N0 T d3IN

%10'0> 100> #E'0L1 £0-32¥ 2 — anN £0-FF L | 90 |v0-3156 100 N — HN X INISAHHD
%10°0> 100> 51’602 £0-38r'¥ - anN $0-3662| 610  |e0-389€ £0°0 HN — HN X INTHIHAYNIOY
%10°0> 10°0> 0g'sl #0-3¢Zv |vO-3cTy | £0-328°C — HN — HN HN — HN X ANIHLI0HOHOVHLIL
%10°0> 100> £5'GPlL £0-361 'Y - aw po-398°21 610 |€o-3ivE £0°0 HN — HN X INTHONL
%10°0> 10°0> 1E6L $0-389°G | ¥0-389°G | £0-36.°C — N — HN HN — HN 30140 THI INITAHLIW|
%L0'0> 100> 2192 £0-350°) | £0-350°L 100 —_ HN — uN HN —_ uN ANCLIADV
%L0"0> 10°0> £5'GPL 100 — anN €0-31LE| 9.0 |coasge £0°0 HN — HN X INTFHLNYHONS
%L0°0> 10'0> zZei8 100 - aN £0-368Z| 690 ]g0-As9€ £0°0 HN - N X IANTHAd
% L0"0> 10°0> £9'1L #0-379'8 — an vO-31ER | 020  150-32¢€| ¥0-36L2 HN — N X ANIHALIPI-E'Z' LJONIONI
%10°0> 100> e g0-39zZ |e0-39z2| 200 — an 00+300°0 anN N — uN ALVIVHLIHDOAXAHAHLI-Z)SIE
% 100> 10°0> 621914 Z80 |¥0-366G1 €0-356E | ¥10 00'6E 890 7] — an " WNINOYHD
%10°0> 100> £9°11 £0-39¢'4 — aN €0-312°L{ oco  |¥o-305°L | £0-392L dN — HN X INIHLINYHON14)0ZN38
%L0'0> 10°0> €911 €0-315°L — an £0-382°L g0 |v0-308Z | €0-3v6 HN — N X ANTHLNVHON1HAIOZNIG
%E0°0> 10°0> ore #0-39.°¢ | #0-39.°€ | c0-3152 — HN — HN HN — N X SINITAX TVLOL
%100 100> £9'LL €0-326'tL — aN £0-3E€°L £€0  |¥0-398'S | £0-3Z6'% HN — HN X INIVHHINY(R)OZNIg
%L0°0 100> 81889 1£0 900 L¥0 620 59’19 |00+3000 N — N WNILNCYLS
%E00 100> gL' #0-355'6 - aN PO-3144 | 610 |p0-T¥8L | £0-3¥5 HN — N X INIOVHHINY(Y'B)OZNIEId
%E0°0 10°0> GS'LL 100 |e0-3ISLEl 200 L0Q €6°1  100+300°0 HN — HN WNNIASATON
%400 100> 29'¥0L ZL0  |so3rLL L00 FANA) 98'62  100+300°0 HN — HN TIHOIN
%S00 190> TR €0-392'1L — aN £0-342°L LE'0  |¥0-388'F | £0-J0LY HN — HN X ANTHAL{)OZNIS
%500 100> 15¥2 $00  |£0-380E| 200 #00 6 ]00+300°0 N — HN WNIHLN
%800 100> 6L'EL #00  |£0-310°) 100 €00 '8 - [00+300°0 N — N 11vg03
%600 10> 96'69 810 |£0-3.6'€] 200 810 60ty |00+300°0 N — | ¥WN NIL
%010 100> £ 100 |#0-39¢°L | $0-2.0'6 L0'0 92’1 |00+3000 HN — N WNIT1AY39
%G1 0 LO0> ¥ 0 #0-30.°9 — aN PO-3£06 | 210 | P09t | £0-30vL HN — N X 8¥ZL-HOT00YY
%910 100> 090 £0-3:62 | ¥0-366'2 | £0-396°) [£0-3/927| 99¢  [00+3000 HN — N WNITIYHL
%810 100 9z'082 8zl 100 900 8z'1 66'ZIE {00+300°0 HN — | N ISINVONYIA
%SZ'0 100 1842 zz0 — an ¥0-3628| 020 zZ'0 za's HN — | uN JOHODTY TAZNIE
%820 LO0 (AR £0-3.2'4 — aN £0-350°L | 920C {b0I9LZ| £0-328°L HN — dN X ¥SZ4-HOTO0HY
%LE0 LO'0 29¥E oro 6£°0 Zoe L0°G Li2  {00+300°0 HN — N ILIHLINBLVHLIN
%S¥'0 10°0 z00 #0-3:62 503441 | $0-38L°L |¥0-3022 | SO0C — aN — an ANNOYIN
%050 z00 #10 go-30ez|s0-30e2| 200 — ON 00+300°0 HN — HN ANOWILNY|
%090 Z00 £9'85 0L'L  |¥0-311'6 | €0-31F'E — aN oL} ¥Z'6 — an HIATNS
%480 £0'0 £6°0Z 250 |vo-30zs| coape | 0Z0 008y 120 641 910 9Z'E av3al
%TL'L #0'0 €80 200 {¥0-390°C | €0-3F0Z | 200 8£'6  }00+300°0 N — N DINISHY
%z} #0'0 9981y £6°G1 £00 500 SE0 6568 a3 ¥2'82 GLZL | 9sere ONIZ
%29} G500 Zerl 20 200 ZL'0 £L0 ¥1'621  |oo+300°0 N — N wWNve
%802 00 £ZT¥¥Z 6661 Yoz 85 €L 66l | Z6'81¥e |00+300°0 N — N WNISINOVIN
%¥YE 800 202 410 |eo-3zE) 100 210 o8Iy |oo+3000 N - uN WNIaYNYA
%89 0z0 £CEY g8 |€0-3LvL L0'0 #L0 8¥'ge F1'l 95’6 257 gt LS| H3dd0D
%9E61 190 68°G6 T58S ¥10 €670 8¢'8¢ | Ze'80t¥L |00+300°0 N — N WNNIWNTY
%9082 880 Sr'o oy0o  |vo-3irz| co-319°) |£0-36tE 19°0 210 Wl €20 iS5 _ WNINGYD
%L0°EE pO’L 620 0£0 |+¥0-3e672 | £0-356'L feo-380C 150 0£0 152 — aN WNINI13S
S 0'L=4NS{ - 0'L=4NS 0t =4dns 0'Lb=dns| N0 ajdjeuy
SLo=4l 80Y00°0 = ¥ 6LL°0 =¥l $0°0 = dI[ 40} 300d
¥siY [B0) | uspony | enjep edusiajey |- axe| | ayejuy S&19n ajeu| o0 ayeul anjep i te T} ayeu| | S&jon
JCISTIH 188
Jo Juediag | prezey Ayxo) jezoL pajewnsy
- J9JEAA BORUNS [10G [e1nRg :O_.—uuom0> Yy jelsasay mmboa Uz_qn‘_‘-.bh-
AAVYRRANS 1NIOd 3MNSOdX3 MOQOY3IW S.31934d

S134Y Je Baly 901N0S apis||IH 188 3y} ut $91 Buidwine mopealy s 8)gaid 0 ysiy 1821601021x03093 Jo Arewwng

-
S



" Zjozebeg j4vug

—

SE/LEIS 188 NHYZ STX 1Y NHYZZAOSYHILOSZVA Jan

SL’€  X3ANI Q¥YZVH
%10°0> 100> 0L2i8% vo-3v8°2 |¥0-3v8°L] 100 — N - dN HN -~ N [ 3ANONVLNE-Z
%10°0> 100> 6Z'€22) ¥Yo-3LLg |vo-3irel coFesz | — uN — UN N — N X INVHLIOHOTHOIEL-L L'}
%10°0> 100> £8'85¢ vO-382°€ [#0-392°€ | £0-3062 | — HN — | N N - dN INIZNIGIAHLT
%10°0> 100> S8'£92 ¥O-3L4°€ |¥0-3.2°€ | €O-TI62 | — dN — N N — N | X INVHLIOHOTHOI-L'L
%10°0> 100> vO'LLL vO-388°E {1 $0-388°C | £0-385Z | — N - N UN - N | % INIFHIIOHOTHOML
%!00> 100> 829l eo3zee |- — ON__ j¥0-392'8| ozo |eo30sz| =zoo HN — N X INIOVHHINY
%10°0> 100> SL'6L ¥0-308°€ | ¥O-308°¢€ | £6-386Z [ — N - HN uN — N | x 3NIHLIOHOTHOIO-}'L
%40°0> 100> 6119 ¥0-366'¢ 1 #0-366'E | €039z | — N — N N — dN X 3NYH1IONOIHOIO-Z'
%10°0> 100> EV'E9LL 100 - ON__ j€0-3822] 950 100 S0°0 uN — N { x INIYHINYNIHd
%10°0> 10°0> YE9LL P32l 6| — ON__ |¥0-3/€8] 120 |S0-3Sv/ | vo-39z9 N - aN | x ANITAHIIUB)OZNIT
%L0°0> 100> £PE9L] 100 - ON_ |v0-3¥62] 610 ) 600 N — uN X INTTYHIHIYN
%10'0> 100> 250 90-30€°6|90-30€'9 | S0-JoZp | — aN __ oo+3000] aN HN - N NIAY|
%L0°0> 100> 20t pO-3G6°C [#0-356°€ | £0-Tp92 [ — HN — UN N — N | x aN3N0L
%10°0> 100> z0'62 v0-398°C (¥0-398°E | £0-3/62Z | — N — N HN — dN 3014INSIA NOgHYD
%10°0> 10°0> 6461 ¥0-36/°€ | ¥0-362°€ | £0-306Z | — N — | &N HN = uN X 3NIHLIOHOTHOIA-Z' |
0l =3NS o't =4nS 0L =4ns oL=4ns| no e1djeuy
SL0 =4 80100°0 = ¥) 6010 =HI S0°0 = ¥1| 19} 509d
¥SRE 1901 [usponp | enje eoustsjey | exel | ewewn | yon el | ¥on | eyejy anjep o0 | aamu) | SR J0ISTIY 168
J0 Jadied | piezey Ayocoy, [ejoL pajewinsy
. Jsjep eoepng I10S [e1ung uonejeba "YUy jesaise] ISNOW ONIGWNr
AHVHRNS LNIOd JMNSOdX3 MOQYIW S.37834d

S134Y Je eaty 8210 apPIS|PH 188 oY) ul 321 Burdwing mopeapy S.31q3.d 03 ysIy jed1b60102ix01023 Jo Aewung

(o~



" T Zo | soRg {JdvHG ’ : - : SEALLIS SHBUD YN TIHVZ ST 1TV NHYZAZNGS YT 0620 3N S

403084 esq ens %6001
¥SZL-HOTO0UY

%EL LG .
WNNIWN Y %lEg

WTvYNwA

%EE'S
JINISHY

* Xapu| piezey

%HOE'S )
09Z1-4C100uY !
%5Z'S

WNISINDYN

%IEL

H3HLO

: ¥SIY Iej0 L 0) S30Dd 40 suonnquIuoy %,

Wiasuog JO jedluayn {ejjuaog _
% 2
M = W nn;u.. < m 2 i
@ W o W 2 =] = |
3 £ 2 3 2 2 : 3 c |
a c c c S z < B z i
. m B -4 = = o ] =z b <
[~ e - = = 1 : : : : -0
o :
SO0 200 200 s0g S bo _
oro 10
- zo
I
Qb
“¢0 B
a2
o)
=
“vo S
=
32
G0
ysu sjqibibeu ajedipur o'y uey) - 90 m
SS9} SjuBloNy preze :BjoN - : _
| Zh'} :xepu| prezey R o 590 /0
WS Jo % < Bunnquuog sO00d 8y) 103 sluaienp piezeH _

S

$134Y e ealy 32IN0S BaLyY punop ayj ur adi Buidwing mopesyy s,51qa14 03 ysty |eo1BojoaIx0}ea] Jo Arewung



L e e A

WI32U0Y) JO JedWaY) [eRUS}Od

ZiozZobed 1J4vH0 - SBILESS SHRUD VW (192 STX 1 1Y NHYZZNOISYYIL0SD'E d3N
e R © %0
| %01

I %02

%0E

| %0t

, %06

%0%

%04

%08

| %06

- . NN 0 © %001

ayE) ._9&5 S02UNS D E] 10S e tam l. wv_E:_ co.§mm¢> a mv_m“n_ yuy _mem:w ._. B

ISINVONYIN
WNITIVHL
ANniva
WNISINOYIN
09Z1-40T20uY
JIN3SHY
WNIGVNVA
PSZL-HOTO0UY
WANIWNTY

exeu] jeo| jo ebeyuaniey

a){eju] Jejo] O} SJUI0d aunsodx3 Jo uoNqUUOY

S134¥ Je Ba1y 821n0G 3ty puno ay) ul adi Buidwinr mopealy s,3]qa1d 0} ¥siy [e91601021X01097 jo Aiewwng



Ljo L sbed 1J4vHQ )

S6/LES YW NHYZ ST TV NHYZZNO\WS YR 0STVa dIN

‘8818 831n0s saYoUSI| JSB] Ul SOIEI [105:3NSSI| WOy Pajewsa Spodoiyie |BH)SSLS) Ul SUOKEINSIUDD wnruoIyg |

2 X30NI QUYZYH
%10°0> 100> veoL) vo3s8s | — N 1¥0-380%| oL0  [yo-3i2€| €0-3222 N — HN X INISAHHD
%0°0> 10°0> £r'E9LL 100 — YN J€0398°} | or0  [£o-decs v00 N — HN X ANIFHHINYNIHC
%10°0> 100> £5'G¥l €0-u6e| — 4N leoavii | szo  fecazzy 100 N — HN X ANFHINVHONS
% L0"0> 100> PEOLL g0-395z| — N |e03s2Z| 950  |po-382°Z | £0-F040 uN — dN X 3INTTANIJ(NBIOZNIE
%10°0> 100> ze'.8 €0-30pz] — N lvo3epe | 1zo  |e0-3s5L 100 HN — HN X ANIYAd
%100 100> £9°}) £0-361°) — YN J¥0-30£2] 810 lp0-3pSv | £0-3022 HN — N X INIOVHHLINY(E)OZNIE
%310°0 L0'0> £9'41 £0-3€4°) — YN [€0-38E')L | ¥£0  |p0-3S5E | £0-36072 HN — uN X ANTHINYHONT4(9)0ZNIS
%20°0 100> €911 geg-3orz| — UN_ [€0-3s22] 95C  |v0308L | ¥0-3p02 N - N X INIHAL{PO-£°Z L)ONIANI
%400 LO'0> zee 100 - dN _ |e0-302Z| vso  |eo-agzzi  voO N — N X LV IVHIHS(TAXIHIAHLI-Z)SIg
%+00 100> G194 8L — N 500 98'Z1 D N [ 08'29 X WNIKOYHD
%P0'0 100> L9%0}) 500 - N 500 L9°LL 0 HN — HN JIIMDIN
%900 100> 9g'8ly 20 — uN 20 6v'99 0 uN — N ONIZ
%L20°0 £0°0> 81889 £5°0 - N £5°0 1z'62t 0 uN — HN WNLLNOYLS
%800 100> oLl £0-380°1 - N |¥0-356'9| JL0 |v0-328'c| £0-3522 uN — 4N X INIHAHKEIOZNIG
%EL0 100> seEY 80'0 - HN 900 £2°61 ¥ N — HN ¥3dd0D
%410 100> 15%2 S0°0 — HN 50'0 8LEL 0 HN — ! uN WNIHLN
%820 100> 61°€1 ¥0°0 - N ¥0°0 6101 0 HN — N 11v802
%¥EQ 100> £6°02 800 — HN 800 Sr'6l 0 N — uN X aval
%ES O ) 9Z°082 8e°) - N 8€’1L leges 0 N — N ISIANYONYIN
%0 L 200 090 100 — uN £0°0 £eZ 0 N - HN WNITIVHL
%04 b S0°0 ZZ ¥l S9'0 — N S9°0 ¥£ 091 0 N - uN WNIYvg
%SZ'S 900 E2HPT 6EF) — N BEPL | OL'2zsE 0 N — uN WNISINOVYI
%0E'S 900 710 100 - N 100 841  |co-361°) 100 N — N X 09Z1-H01204Y
%6ES - 90°0 £9°0 #0°0 — HN ¥0°0 66 0 HN — N JINISHY
%16'¢ oLo 02 120 — N 120 97705 0 N — YN WNIGYNYA
%60°01 Lo L0 200 - N 100 v0¢ | £0-359¢ 200 N — HN X $5Z1-H0120YY
%EL LS S9°0 68'G5 £L°29 — N £L'29 | L0'8zZs1 0 uN — N WNNINNTY
1=4ns 0'L=4ns 0L =4nS o¢l=4ns| zno \Blhjeuy
- 1=yl * 80P000 = M 210=1M S0°0 = ¥1| 40} D02d
¥Si¥ IEjo)  |jusponp | anjep adsuaisiey | eye) | ayeuy | Ssqon | eyejuy o0 | eye anjep o0 | saewy | Seyop
_ VIuvY aNNOW
jojuasiad | piezey Ayoxe) ejolL pajewnsy
J9]epA 8oeung 110S eisiung uonejabap YUY jeu)sauial 3SNOW ONIdNT
AYYHHNS LNIOd FUNSOdX3 MOQVYIW S.37935d
S134Y e BalY 82IN0g ea1y pUNoW 3y ut 201 Buidwine mopesiy $,3109.d 0} sy [e2160]091X03037 Jo Aeunwung




o | sokg id4vHQ .

SHAbES du nRTZ ST i LIRYTEAS ¢ a L 0STNY g5

PL0 XIONIQYYZYH
%00°0 100> 0L°ZL9% $0-3028 [#0-3028| LOO —~ | ®N — dN HN — YN INONVLNG-Z
%000 LO'0> £5'85 ¥0-30¥°S | #0-30¥'S | £0-309°€ — ! an — an — GN X HINTUS
%000 100> SZ'6E ¥0-398°¢ | ¥0-398°€ | £0-326¢2 - N — uN N — uN WHOJ0HOTHD
%00°0 100> 19401 £0-30¢°} [€0-30€L{ 100 -~ ON 0 HN — N IINDIN
%00°0 Lo'0> 2ot ¥0-38.°¢ | #0-384°€ | £0-325°2 — N — N HN — N X 3ININIOL
%000 Lo0> Z0'62 ¥0-38.°¢ |¥0-382°¢ | £0-325°2 — N — N HN — HN 33Q141NSIa NOFHYD
%00°0 10> LE'St ¥0-305°G [#0-306's | £0-329°¢ = N — N HN — HN X JAHOTHD INTTAHLIW
%100 100> Ze'L2 v0-380'8 [#0-3808| 10D — an 0 anN N — oN X ILVIYHIHAOAXIHIAHLI-Z)SIE
%100 100> 96'59 £€0-322¢ |eo-az2E| 200 — N 0 N — N NLL
%100 100> 21'889 S0°0 500 ¥£0 — ON 0 N — N X WNLLNOYLS
%100 LO0> 9Z'0£Z Z00 z0'0 zlo — ON 0 HN — N 3ISIANVONYIN
%100 100> 2192 e0-3zLz |03z Lo0 — N — N N — N 3INOLIDY
%100 100> gL'l $0-305°L | #0-305°} | $0-366'6 — aN 0 N — ¥N WNIMAY3g
%100 Lo'0> 61°€1 £0-361°L f€0-361°L | LOO — ON 0 HN — N X 11vao9|
%200 00> 52 £0-3tie[co-aL1E] 200 — ON 0 HN — N X WNIHLN
%200 100> 521814 ocL  |vo3sis] eo-39% — ON l 96701 - aN WNINOXHD
%+0°0 100> 6511 £0-3z6¢ |eo3z5e| 200 -~ an 0 uN — N WNN3IQgAION
%200 100> £9°0 Y0-3ve'e |po-avee | £0-3c22 — ON 0 N — N JINISHY
%800 100> 090 ¥0-305°€ |po-305°c | £0-ItEZ — aN 0 HN — N WNITIVHL
%110 100> 02 £0-3ri'L |€0-3v2’L | tOO — ON 0 HN — N WNIGYNYA
%ELD LO0> 620 $0-3822 1 #0-384'2 | €0-359'L - ON - aN — aN WNINTJ3s
wIL'0 Lo0> zZr 200 Z00 L0 — ON 0 N - uN X WNive
%410 100> Z00 so-3z2i'z|s0-3ziZ | vO-a3pL - an ~ aN — aN X AHNOY3IN
%zZE0 Lo'0> 19%E 800 80°0 ¥50 — HN 0 N - N ILRLINSLVHLIN
%250 100> 65'56 9E0 9g0 £F'Z - ON 0 HN — uN WNNIWNTY
%060 100 sThZ Z9'1 Z9'L 2201 — ON 0 HN — N B WNISINOVYW
%50° | 100 £6°02Z 910 jv0-3i¥6| OO - ON gL0 9g’L — ON X aval
%09°L Loo 99'gly £6'v 100 - $00 — ON £6'% or'Ly — ON X ONIZ
%81Z 200 rL0 g0z [€o3ez| 200 — aN 000 N — ¥N Ol X ANOWILNY
%EE'E 200 SEEP 90k [eo30zL| 100 — ON 90°| £6'8 — ON X ¥IddOD
%¥2Z 68 990 S¥'0 0c0  |vo-388°¢! £0-3652 ~ ON 0£0 8z — ON WNINGYD
0’k = 4ns o't =4ns 0’ =4NS ¢L=4dns}f sno afjeuy
SLo =4l 80¥00°0 = Wl 61170 = HI S0°0 = HI| 419} 202d
ASR J€j0L  (JuenonD | enjep eauasejey | “edew) | ewewy | %on | ewewy | qon | eweju | enpep $q0n | axew | *%qon -
Jojadlad | prezey Ao . el pajewnsy SaNOd-2
- Jajep aseung 1og |eoing uonejabap ‘YUY [eIsaua) ISNOW ONIdWNT
AdVARNS INIOd FUNS0dX3 MOQVIW S.37935d
S134Y Je ealy 82in0g spuod- ayj ut adiy Buidwine mopesiyl s,31gaid 03 yS1y 1e2160j021x03093 jo Aewwng
O




“r g0 eved Javea

SELESS WUS FIHVZ STC VY (IMYZSNOSYEI 05210 N

PZLL  X3ANI GYY2ZVH
%40°0> 100> GA'19L¢ S0°0 — HN 500 202 — an_ | — ' uN X | WNINOHHD
%100 100> L'l £0-3/82 — N |£0-3/82| 020 — aNn | — N ] e WNITIAYM3S
%200 100> 61EL £0°0 — dN €00 £9'9 — ! aNn | — HN D B o 11va09
%EDD 10°0> ¥10 vo-3166| — dN  |¥0392¢! 010 |v0-352°L | v0-3852 N | — uN x| _PSZIHOTD0MY
%500 100 090 eorapoe| — HN  |€0-IP9E; 680 — aNn | — HN N WNITIVHL
%ZL'0 100 99'81% 696 — HN £2°0 L1245 or's blze | — | dN I S ON'Z|
%EL0 100 £6°02 LE'0 — N gLo SE'62 LZ'0 B ey | = N X 4. ava|
%8L0 Z0'0 81889 8¢l — HN gL0 89'8¢ LLEL +9'08 — N % - o WNLLNOYLS
%8z 0 £00 £9°D 200 — 4N 200 Z8'F — B aN__ | — HN X - . QINISHY
%0ED £0°0 £e'ch (! — HN 100 8LL1L €1 B 8 | — | 8~ | x| H3d4dOD
%0E0 £0'0 L9701 £5°¢ — HN 00 2001 8r'e o avoz | — =L T S B TDIDIN
%9ED $0°0 9Z0EZ - 626 — uN ¥0'L 01962 LA &8y = N | x| ISINVONYI
| %880 01'g 96'G9 ¥5'9 — N — aN ¥5'9 8v'g¢ — N - NiL
%86°L ZZ0 Sz 8r'c — N €00 062 Sr'S ¥0zE ~ aN o WIHHLO
%652 62°0 Tri ¥ly — N S50 11681 85'¢ 80k | — N X i - WNiYve
%LLS 50 G511 £9'9 — N — ON £9'9 668¢ — N x|l WNNIGEATOW
%i¥s 190 6866 8285 - HN vL'PE | 21898 | FLvE . l.ooey | — | uN ) o WNNHNMTY|
%bS'8 960 S0 £r0 — HN Te)e] 50°¢ Zro T |~ =\ o WNINGYD
%ETE oL Z00 z00 — N | p0-3iLE| 50O o | ¢ a0 | — =L R S AHNOHIN]
%886 1y £THPZ 80’142 - N Lg'6 9595ez | G¥192 £6°2£61 — N x WNISINOYIA
%0661 ¥Z'e 0T g9y — N 040 69'62 5 1992 — N X WNIGYNYA
%69+ 06 620 €Ll — N — aN £1'1 z99 — ¢ N WNIN3 T3S
1=4n8 04 =d4NS 0l =4dns 0L'=40S] 9no afjeuy
=Ml 800070 = Wl FANER | YN = ¥I| 104 2002d
ASIY 1|0l |juanonD | anjeA edussayey | ayeyu) | ayeyus | Sqon | ayey “90n el anjea 1on | exewy | %30
JO0Jusdlad | piezeq Aoxoi €01 | Pojewnsy SY3dv NG T0S
19)eM oeUNg {10 [e1ong uonejsbap Yy |erjsana) ISNOW ONIdIRNrG
AUVINANS 1NIOd 3¥NS0dX3 MOQV3IW S.37834d
S134Y je ealy 32inog sealdy dung pos a w1 aoly Burdwnpe mopeayy S,31q3.d 01 3s1y |ev160[021x0)02] Jo Aueunung
>



SUMMARY OF ECOLOGICAL RISK TO

KESTRELS
ERA source areas evaluated: All
Exposure Points: Small mammals
Terrestrial arthropods
Sediment
Surface soil
Highest risk source area: Soil Dump Area (HI = 33.1)
PCOCs with HQ > 10: Be, Cr, Cu

Key uncertainties in exposure and risk estimate:

Except for pesticides and PCBs, concentrations of organic contaminants in
biological tissue not available. However, most are metabolized and probably
do not accumulate in terrestrial biota.

Beryllium detected in only 2 of six mice in Soil Dump Area. The maximum
detected concentration was much lower than UCL,, used in exposure
estimate. ‘

Copper was not a PCOC for soils in OU 2 indicating -that concentrations in
vegetation may be due to natural bioaccumulation. In addition, the high HQ
may. be due to overestimate of bioavailability or a conservative TRV.

Data on PCOCs in terrestrial arthropods not available for all areas. In these
areas, the kestrel diet was assumed to be all small mammals.



SUMMARY OF ECOLOGICAL RISK TO
KESTRELS
(continued)

Suggested further action:

ECOCs: Beryllium in prey around soil dump area
Chromium in OU 2 areas

1. Evaluate potential sources and factors affecting bioaccumulation of beryllium
and chromium in small mammals

3. Evaluate source(s) of copper intake in OU 2
2. Conduct more intensive exposure analysis including:
- distribution of metals in prey in wider areas (i.e., drainages)

- seasonal exposure patterns
- potential effects on local populations
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SUMMARY OF ECOLOGICAL RISK TO

VEGETATION
ERA sdurce areas evaluated: All
Exposure Points: surface and subsurface soil
Highest risk source area: Ash Pits

PCOCs with HQ > 10: Ag, Be, Cd, Cu, Cr, Sb, Pb, Ni, Zn, nitrate/nitrite

Kev uncertainties in exposure and risk estimate:

Toxicity information not available for many organic compounds

TRVs for metals based on higher bioavailability than.probably exists at
RFETS

TRVs derived from data on a limited number of taxa

Sugagested further action:

ECOCs: Ag, Be, Cd, Cu, Cr, Sb, Pb, Ni, Zn, nitrate/nitrite
1. Search for more information on toxicity of organic compounds
2. Evaluate vegetation community data for evidence of phytotoxicity

3. ldentify riparian and wetland areas with potentially phytbtoxic concentrations
of ECOCs or organics



Summary of Ecotoxicological Risk to Vegetation from Ecological Chemicals of Concern (ECOCs) in
Subsurface Soil

. Vegetation

_ Maximum Detected Toxicity Hazard
ECOCs Concentration in Reference Quotient
Source Area “(PCOCs Exceeding TRV): Group UCLy Subsurface Soil (Max) ' Value (TRV)  Units  (Max:TRV)
Burial Trenches  BARIUM M 340 2970 500 - MG/KG B
MANGANESE M 328 2930 500  MGKG 6
'CHROMIUM M 133 130 229  MG/KG 6
STRONTIUM M 96.2 264 62.9 MG/KG 4
'ANTIMONY M 7.1 14.1 714 MG/KG 2
MOLYBDENUM M 3.36 27.9 169  MG/KG 2
‘COBALT M 7.89 28.8 20 MG/KG 1
ZINC M 29.8 68.5 50 MG/KG 1
'ARSENIC M 4,28 13.6 10 - MG/KG 1
VANADIUM M 18.7 401 36.3 MG/KG 1
C-Ponds CHROMIUM M 620 739 22.9 “MG/KG 3
ZINC M 553 582 50 MGKG 1
'STRONTIUM M TB1.0 64.1296 629  MGIKG 1
Downgradient Areas NJTRATE/NITRITE W 3231 ~ 20000 19.1 MG/KG 1047
‘STRONTIUM M 101 197 629 MGG 3
ZINC o M 738 992 50 MG/KG 2
'MANGANESE M 332 896 " 500 'MGIKG 2
SELENIUM ‘M 0962 1.9 145  MGIKG 1
'‘NICKEL M 204 382 30 " MG/KG 1
‘BARIUM M 199 624 500 MGIKG 1
VANADIUM M 259 Ta3s 36.3 MG/KG i
'ARSENIC M 493 LW R 10 TMGKG 1
ALUMINUM M 10386 16100 14600 MGKG 1~
‘COBALT M 10.6 21 20 MGIKG 1
East Trenches ZINC . M 423 437 50  MG/KG 9
. STRONTIUM M 594 545 629  MGKG = 9
'MANGANESE M 2763160 500 MGIKG 6
CHROMIUM M 155 127 229 MGKG 6
‘SELENIUM M 0584 34 1.45 MG/KG 2
VANADIUM M 27.2 804 7 a3 MGKG 2
ALUMINOM 7 "M 10964 27900 14800 MG/KG 2
‘ARSENIC T M 517 18.4 100 MGKG 2
BARIUM M~ 114 871 500 MG/KG 17
NICKEL . M 14.7 336 30 MG/KG 1
ANTIMONY M 427 7.3 7.14 MG/KG 1
Mound Area ANTIMONY M 113 22.4 7.14 MG/KG 3
STRONTIUM M 929 163 62.9 MG/KG 3
ZINC M 69.8 991 50 MG/KG 2
‘MANGANESE M 320 835 ' 500 MG/KG 1
NICKEL M 24.3 "33 ] 30 MG/KG 1




Summary of Ecotoxicological Risk to Vegetation from Ecological Chemicals of Concern (ECOCs) in

Subsurface Soil

Vegetafion
Maximum Detected Toxicity Hazard
ECOCs Concentration in Reference Quotient
. Source Area (PCOCs Exceeding TRV) Group UCLy; Subsurface $oil (Max)  Value (TRV) | Units  (Max:TRV)
North Spray Field CHROMIUM | M 28.6 217 229 MGG 9
ZINC M 504 287 50 MGG 6
'ANTIMONY M v54 223 714 MG/KG 3
STRONTIUM M 364 135 629  MG/KG 2
BARIUM M 148 866 500 MGG 2
ALUMINUM M 10713 23800 14600 MG/KG 2
'VANADIUM M 29.7 50.4 36.3 MG/KG 1
NICKEL M 16.4 415 30 MG/KG 1
Old Landfill COPPER M 262 6920 100 MG/KG 69
ZINC M 102 873 50 MGG 13
'MOLYBDENUM M 752 190 169 MG/KG 11
CHROMIUM ™ 205 165 1229  MG/KG 7
'ACENAPHTHENE 8 1825 31000 5000 UGKG 6
[EAD M 354 34 T 50 MGKG 8
SILVER ™ 3200 36 742 MGIKG 5
MERCURY M 079 BES 03 " MGKG 5
NICKEL M o227 118 0 MoKe 4
'MANGANESE M 296 1540 500  MG/KG 3
NAPHTHALENE s 2932 61000 20000  UGKG 3
'ANTIMONY ™M 594 19.5 714 MGIKG 3
"STRONTIUM M 382 131 629  MG/KG 2
VANADIUM M 309 74.4 363 MG/KG 2
'ARSENIC M 506 18.9 10 “MG/KG 2
ALUMINUM M 9352 21600 14600  MG/KG 1
‘COBALT M 855 271 20 - MG/KG 1
Soil Dump Areas  ZINC M 511 708 50 “MGIKG 14
STRONTIUM Mo 102 506 _629  MGKG 8
VANADIUM M 26.3 118 3.3 MGIKG 3
ANTIMONY M 83 168 714 T MGKG 2
BARIUM T M 166 1050 500 MGKG . 2
LEAD M 139 84.9 - 50 T MGKG 2
ALUMINUM M 8160 24100 14600  MG/KG 2
MANGANESE .M 143 719, _500 MGKG 1
NICKEL M 108 349 30 MGKG 1
PENTACHLOROPHENOL 'S 947 660 600 UG/KG 1
‘COBALT M 6.43 21.4 20 MG/KG 1
West Spray Field  ZINC M 18.1 98.2 50 MG/KG 2
MANGANESE M 205 885 500  MGKG 2
ALUMINUM M 8642 21500 14600  MG/KG 1
VANADIUM : M 220 49.7 33 MGKG 1
STRONTIUM M 16.3 80.3 62.9 MG/KG 1

4

Note: ECOCs were not identified in the following source areas: B-Ponds, Other Outside Closures, and Surface Disturbance
PCOC - potential chemical of concern
UCLgs - 95% upper confidence limit of the true mean (based on a 1-tailed test)
M - metal
W - water quality parameter

S - semivolatile organic compound
MG/KG - milligrams per kilogram
UG/KG - micrograms per kilogram
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Summary of Ecotoxicological Risk to Vegetation from Ecological Chemicals of Concern (ECOCs) in

Subsurface Soil

Source Area

ECOCs

Maximum Detected
Concentration in

. vegetation

Toxicity
Reference

(PCOCs Exceeding TRV) Group UCLys Subsurface Soil (Max) Value (TRV)

Units

Hazard
Quotient
{(Max:TRV)

881 Hillside

ANTIMONY
MERCURY

CHROMIUM

ZINC

‘MANGANESE

STRONTIUM
NICKEL
ALUMINUM
VANADIUM
ARSENIC
‘COBALT
BARIUM
'SELENIUM

CADMIUM

M

M
M
M
e
M
M
M
M
M
M
M
M

10.4

_oosst

15.9
59.4

88.6
16.6
© 11926
307
468
751
166
0691

87
22

184
1500
172
'70.1
30000
717

36

1.8

T

714
1
50
o
62.9
30
14600
36.3
10
36
500
e

MGG
3 MGIKG
2239

MG/KG

TMGIKG
"MG/KG
"MGIKG
T MGIKG
MGKG
" MGIKG

MG/KG

"MG/KG
MG/KG

MGKG
MG/KG

SIS NNNNNRN W AR SO

903 Pad

COBALT
SELENIUM

BARIUM
STRONTIUM

ANTIMONY

NITRATE/NITRITE

'VANADIUM

MANGANESE

'ALUMINUM

58.9

200

z zz

9.14

0731

781

53

ZZXTZSXTETEZE

158
kI

69.2

B2
. 1es

17

70
436
LBl

93

14

50
20
1.45
22.9
500
629
7.14
191
36.3
500
“1ds00
10

MG/KG
MG/KG

MOKG
MG/IKG
CMGIKG
“WGIKG
_MG/KG
_MG/KG
- MG/KG
MG/KG
MG/KG
MGG
MG/KG

SN N W W WA RS

Ash Pits

CHROMIUM _

NICKEL

ZINC
SILVER
‘COPPER
ANTIMONY

zzzzz

8310

429

4750

T30

311

2390

S

7.42

2920

g

100

MG/KG

O MGKKG
_MGKG
MG/KG |

“MG/KG

A

MG/KG

CADMIUM

LEAD

56.9

3

935

50

MG/KG

MGKG

BERYLLIUM

MOLYBDENUM

131

10

129

MERCURY

COBALT

12

16.9

MG/KG

T MGIKG

0.3

MGIKG ™

67.6

20

MG/KG

VANADIUM

93.5

36.3

MGG

MANGANESE

1260

500

MG/KG

pol i oleo| &

ALUMINUM
ARSENIC

32800

_ 14600

10

MG/KG

“ERE

STRONTIUM __
BARIUM

z z|z|z 22|z 2|z 2|z 2|5

95.9

829
500

MG/KG

MGIKG

L

sy T

A-Ponds

ZINC

Z

50.3

50

MG/KG

1\aY
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Definitions and Footnotes

Incomplete Pathway

Ingestion Rate

Operable Unit

Not Calculated

Not Detecied in Lab Samples

Not Represented in Sample Information
Rocky Flats Environmental Technology Site

Site Use Factor
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SUMMARY OF ECOLOGICAL RISK TO
GREAT BLUE HERONS

ERA source areas evaluated: 881 Hillside (sections of Woman Creek)

A-Ponds
B-Ponds
C-Ponds

Exposure Points: Fish

Surface water
Sediment

Highest risk source area: 881 Hillside (HI = 42.6)

PCOCs with HQ > 10: di-n-butyl-phthalate

bis(2-ethylhexyl)phthalate

Key uncertainties in exposure and risk gstimate:

Concentration of di-n-butyl-phthalate in prey was not measured. Tissue
concentrations were estimated from surface water data, BCFs are based on

K., and assume no metabolism.

ow?

Data on PCB and pesticide concentrations in invertebrate and fish tissue are
available, but transfer of other semi-volatile organic PCOCs from sediments
to fish was not estimateaq.

Although fish apparently do not occur in ail ponds or stream segments, the
risk estimate assumes that prey can be obtained from all aquatic habitats.



SUMMARY OF ECOLOGICAL RISK TO
GREAT BLUE HERONS
(continued)

Suggested further action:

ECOCs: di-n-butyl-phthalate in surface water
bis(2-ethylhexyl)phthalate in surface water
PCBs in sediments
PAHs in sediments
Mercury in Woman Creek and C-pond sediments

1. Evaluate phthalate sources in areas with HQ > 1. Identify sample locations
and assess risk contribution from stream segments and ponds

2. Evaluate potential bioaccumulation of PAHs from sediments in aquatic prey
3. Assess PAH and PCB risk contribution from stream segments and ponds
4. Evaluate mercury data from Woman Creek source areas to determine
whether sources are in the stream system and whether conditions are
favorable for organically transformed mercury
5. Conduct more intensive exposure analysis including:
- distribution of PCBs and PAHs among ponds and sediment depths

- occurrence and availability of appropriate aquatic prey in ponds and streams

- seasonal exposure patterns
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SUMMARY OF ECOLOGICAL RISK TO
MALLARDS

ERA source areas evaluated: A-Ponds
B-Ponds
C-Ponds

Exposure Points: Aquatic invertebrates
Vegetation
Surface water
Sediment
Surface soil

Highest risk source area: A-Ponds (HI = 4.5)

PCOCs with HQ > 10: none

Key uncertainties in exposure and risk estimate:

Concentration of di-n-butyl-phthalate in prey was not measured. Tissue
concentrations were estimated from surface water data, BCFs based on K,
and assume no metabolism.

Data on PCB and :pesticide concentrations in invertebrate and fish tissue are
available, but transfer of other semi-volatile organic PCOCs from sediments
to fish, was not estimated.

Little surface soil data for pond source areas was available
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SUMMARY OF ECOLOGICAL RISK TO
MALLARDS
(continued)

Suggested further action:

ECOCs: di-n-butyl-phthalate in surface water
PCBs in sediments
PAHs in sediments

1. Evaluate phthalate sources in areas with HQ > 1. Identify sample locations
and assess risk contribution from stream segments and ponds

2. Evaluate potential bioaccumutation of PAHs from sediments in aquatic prey
3. Assess PAH and PCB risk contribution from stream segments and ponds
4. Conduct more intensive exposure analysis including:

- distribution of PCBs and PAHs among ponds and sediment depths

- seasonal exposure patterns

- potential effects on local populations
- incidental ingestion of dry sediments at pond margins
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SUMMARY OF ECOLOGICAL RISK TO
AQUATIC LIFE FROM SURFACE WATER

Areas evaluated:; A-Ponds, B-Ponds, C-Ponds, North Walnut Creek,
: South Walnut Creek, Woman Creek .

Highést risk source area: Pond A-2

PCOCs with HQ > 1.0: barium, carbon disulfide, manganese, lead, strontium,

(un-ionized ammonia)

Key uncertainties in exposure and risk estimate:

. Barium TRV is based on EPA secondary chronic value. The value is very
low.

Calculation of TRVs‘for PAHs based on state water quality standards
intended for protection of human health

Suqggested further action:

ECOCs: barium, carbon disulfide, manganese, lead, strontium, (un-ionized
ammonia) '

1. Evaluate benthic community data to assess effects in each stream segment
and pond ‘

™

2. Characterize risk of individual ponds and stream segments

3. Evaluate potential effects of physical manipulation of flows and levels in
ponds

4. Evaluate available toxicity test data to assess predicted versus actual toxicity
of surface water '

5. Evaluate potential for contaminant fluxes due to storms or other event-related
surface water flows !



Summary of Surface Water‘ PCOCs Exceeding Water Quality Standards

QU5 Ash Pits

OUS C-Ponds

L Chemie Standards
BARIUM 3.80
LEAD 150
CARBON DISULFIDE 2.00
MANGANESE 50.00
ZINC 45.00
HAZARD INDEX 52.56 21.52
OU5 Old Landfill
S Hazard Quotient T Hazard ]
. Water . Based on
L Ll Qualigyin g I One-Tailed | Maximum L Maximem
i Chemical  |:Standards | Units | = UCLes | Detection ::Detection.
BARIUM 380 | UGIL 14223 | 178.00 | 46.84
LEAD 150 @ UGIL 3.49 6,50 433
MANGANESE 50.00 UGIL 19.43 71.90 1.44
ZINC 45.00 UGIL 14.93 68.50 1.52
HAZARD INDEX 54.14 40.48
OU1 881 Hillside
. Wate . R S ‘Based on
R Qu ‘| One-Tailed | Maximum | Frequency|{  Maximum
. Chemical ' | Standards | Units | | UCLes = | :Detection | -ofHits | . Detection
BARIUM UG/L 99.77 164.00 141/187 4316
STRONTIUM P UGIL 100662 | 4280000 | 149/184 | = 69.03
LEAD . . UGIL 224 780 | 58/181 520
CARBON DISULFIDE 200 UG/L 2.57 8.00 2/184 400
ZINC . 45.00 UG/L 15.52 109.00 105/183 2.42
MANGANESE 50.00 UG/L 19.03 102.00 147/184 2.04
HAZARD INDEX 82.69 513

BARIUM UG/L 92.98 153.00 48/60 ) 24.47
MANGANESE 50.00 UG/L 58.78 441.00 53/60 8.82 1.18
LEAD 1.50 UG/L 2.10 . 4.40 17/59 2.83 1.40
ZINC 45.00 | UG/L 12.18 47.60 31/60 1.06 0.27
HAZARD INDEX 53.07 27.31
s:\sheryNSW_HQ.XLS all HQ 5/31/95

77
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Summary of Surface Water PCOCs Exceeding Water Quality Standards

OU6 A-Ponds
BARIUM 3.80 92.40 25/23 2432
MANGANESE 50.00 262.00 25/25 524
LEAD 1.50 6.50 11/24 4.33
HAZARD INDEX 33.89 18.07
QU6 B-Ponds
----- | Water . 1° 1 pasedon
IR S Quality Maximum | Frequen ‘Maximum
~Chemical | Standards | - Detection | . of Hits ' Detection. :
BARIUM 3.80 125.00 26/26 32.89
MANGANESE 50.00 214.00 26/26 4,28
LEAD 1.50 4.60 10/26 3.07
HAZARD INDEX 40.24 15.85
s:\sheryNSW_HQ.XLS all HQ 5/31/05 DRAFT Page 2



SUMMARY OF ECOLOGICAL RISK TO
AQUATIC LIFE FROM SEDIMENTS

Areas evaluated: A-Ponds, B—Ponds. C-Ponds, North Walnut Creek,
South Walnut Creek, Woman Creek

Highest risk source area: Pond A-2

PCOCs_with HQ > 10: Aldrin, | Aroclor-1254, Aroclor-1260, benzoic acid,

heptachlor, methylene chloride, PAHs, silver

Key uncertainties_in exposure_and risk estimate:

Chemical factors affecting of PCOCs in sediments (e.g., equilibrium
concentrations in water)

Physical factors affecting of PCOCs in sediments (e.g., spatial distribution and
depth of samples)

Calculation of TRVs for PAHs based on state water quality standards
intended for protection of human health

Suggested further action:

ECOCs: Aldrin, Aroclor-1254, Aroclor-1260, benzoic acid, heptachlor, methylene

chloride, PAHSs, silver

. Evaluate benthic community data to assess effects in each. stream segfnent

and pond

. Characterize risk of individual ponds and stream segments

. Evaluate potential effects of physical manipulation of flows and levels in

ponds

3

. Evaluate available toxicity test data to assess predicted versus actual toxicity

of sediments
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Sitewide Maximum Hazard Index
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Summary of Radiological Risk to Ecological Receptors at RFETS'

Hazard Indices Calculated Using Maximum Detected Concentrations of
Radionuclides in Abiotic Media
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